
banzai 29,2002 

Dockets management Branch 
Food and Drug Administration 

ent of Health and Wuman Services 
Room l-23 
12420 Parklawn Drive 
Rockvilfe, ~a~~a~d 20857 

Re: Docket 75N-183H Healthcare CQntjnu~~ Model: 
Draft Guideline for Hand Hygiene in Healthcare Settings 

ear Sir or Madam: 

A draft guideline fur hand hygiene in healthcare settings has recentfy been prepared by 
the Centers for Disease Control and Prevention Heafthcare tnfection Control Practices 
Advisory ~~~~jttee~ the Society for Healthcare Epidemiology of America, the 
Association for Professionals in fnfection Control and Epidemiol and the Infe&ious 
Diseases Society of America. This draft guideline, provided in it 
I f appeared in the Federal Register [66 FR 566801 with ~o~~e~ts 
December 24,2001. 

The Soap and Detergent Association and The Cosmetic, Toiletry, and Fragrance 
Association (SDAICTFA) Industry Coalition would like to bring the draft guideli 
together with our comments on it (see Attachment 2), to the ion 
support of the ~~~e~aki~g for the Final monograph for OTC 

of the Agency in 

Products. Part 1 of the guideline provides an independent 
-Care Antiseptic Drug 

literature relating to hand hygiene in heafthcare settings for 
ingredients which are currently included in the Topicat Anti~~c~~bja~ Drug Products for 
Qver the Counter Human Use; Tentative Finat Monograph for Health-Care A~t~se~t~c 
Drug Products [59 FR 314Ql] and, as such, is an important addition to the Docket. 

The lnd~st~ Coalition agrees with many of the puints that are made in the g~~de~~~e 
about the benefits of topical antimicrobial products, specifically: 

0 We cuncur that hand washing with in soap is seldom as complete as washrag 
ables 1 & 2, pages 33 & 3 



nagement Branch 

9 e concur with the reviewers’ finding that, here is ~onvjncing evidence that 
hand antisepsis can reduce transmission of ealt~~areaa~quired m~~r~~rganisms~’ 
(page 2). 

* We concur that many of the active ingredients which are commonly used in 
topical antibacterial products have an appropriate ants-viral spectrum 
mitigating the risk of viraf disease acquisition (see Appendix, 

for your cansideration of this letter in support of the Final monograph for 
imicrobial drug Products. 

General Counsel 
The Cosmetic, Toiletry, and Fragrance 
Association 

CC: Charles J. Ganley, (HFD-S6U) 
s. Debbie L. turn (HFD-560) 
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THE C~SME~~~, 
TOILETRY, AND 
FRAGRANCE 
ASSOC~AT~Q~ 

1101 17th St. NW, Swib 300, Wos~i~gto~, DC 20036-4702 1500 K tel 202.332.1770 * fax St. Suite 202.331 .I969 NW, 300, Washington, l DC 2oQo5 
tel 202.347.2900 fax 202.347.4110 

~esQurce Center 
Attention: ~~~~ide 

care Quality Prorn~t~~~ 

Guideline for Wand ygiene in ~ea~th~are S  

c~a~~t~ of mem ompanies of The Soa nt Association a 
osmet Toiletry, Fragrance Associatio 
uideline for Wand Hygiene in Healthcare Settings pu 
isease Control and Prevention (CDC) and the Depa 

Services (BUS) in the Federal Register on ~~vern~er 9,ZOO”f _ 

ile we agree with many of the points made in the guid 
caI a~t~micr~biai products to prevent the tra~smjssi~~ 

have jdentified issues and suggested changes to the dra 
accurately reflect issues associated with topical antimicr 

out the benefits of 
and viruses, we 

e believe more 
cts and thei;r use. 

For your convenience, we have provided references to d~c~rne~~s availa 
owever we would be pleased to provide paper copies 

cu~s~derati~~ of our comments, 

Very truly yours, 

Frat-tcis ruszewski, Ph.D. 
Director, Human Health and Safety 
The Soap and Detergent Association 

Thomas 
Vice President Legal &  General Counsel 
The Cosmetic, To&&y, and Fragrance 
Association 

CTFA is the national trade association representing the cosmetic, toiletry and fragrance industry. Founded in 1894, CT!% has cm active 
membership of approximate& 300 companies that manufacture or distribute the vast majority of finished persanal care products markefed in tk 
Umjfed Stufes. CTFA aim insbdes approximately 300 associate member companies, 
consumer mugazines, and other rejated industries. 

including rna~~~ast~rers of ruw muferiais, trade and 

tergent Associatian is the non-proiit trade ossaciation 
tutionol ckaning products; their ingredients; and finish 

r senting same 120 North American manufacturers of ~~~se~o~d, 

~r5d~~ts marketed in the U.S. 
adcaging. SDA members produce mare than 96% of tlse cleaning 



Comments of SIXVCTFA Coafit 
Draft Guideiine for Hand Hygiene in Hea 

For t last seven s, a coalition of the Soap and detergent Association and 
The smetic, Toil and Fragrance Association ~~~Coa~it~o~“) has been 

o~laboratjng on scientific and regulatory issues related to topical antimicrobial 
roducts including those for hand hygiene in healthcare settings. The Coalition is 

e following comments based on its re the “Draft guideline for 
ne in Healthcare Settings” developed 
EA#APlCllDSA Wand hygiene Task Force and the ~ealthcare 

Infectjon Control Practices Advisory Committee- 

I We agree that the prevention of transmission of bacteria and viruses is 
an important benefit derived from the use of topical antimicrobial 
products. 

The pr~rna~ means of defense against the spread of bacterial and viraf 
contaminants from one person to another, or indirectly s 
objects, is the application of sound principles of persona 

nated materials, and skin antisepsis. The risk of jnfect~on or acquisition 
se from the transmission of microorganisms can be correlated to specific 

tasks. The exposure, and consequently the risk, to various ~p~~at~ons determine 
the hygiene product performance desired and the attributes necessary to mitigate 
the risk (e.g. fast acting or persistent). 

The ~mpo~ance of the interruption the spread of bat isease in clinical 
settings has long been recognized owever, in recent the prevention of 
the transmission of viraf diseases has received increased attentions caky of the 
active ingredients in use today for topical antibacterial products also have an 
approprjate antiviral spectrum for use in mitigating the risk of viral disease 
transmission. 

o The term ‘“healthcare setting” should be defined in P fi 1 Section 4, 

~~storjca~~y, healthcare professional products were considere to be restricted to 
or by nursing and other hospital personnel. Since the I 
n significant changes in the US healthcare system, inclu 

increased interest in infection prevention and self4rea nt. Greater reliance is 
placed on at-home and outpatient care. Thus healthc is not fimjted to the 
traditional clinical setting; it extends from the home throu e surgical suite. 

roducts are used in all of these settings and ust by individuals 
trained in healthcare professions. 

raft guidelines ap ear to be written specifically to address the needs of 
nurses, physicians and other technical staff in cl~~~ca~ settings, i.e. professionally 
trained individuals in hospitals and clinics. However, we recumme~d that a 



n of “‘healthcare setting” be included that explicit 
where use of these practices is recommended. 
the broader context of healthcar~~ different p 

ingredients may be appropriate. For instance, use of 
topical antimj~rob~al roducts is appropriate for the mi 

nown to be associated with atopic der~at~t~s when used in a daily 
n (Breneman ef at. ?998, 2000). Conse~uently~ e suggest that 

a def~n~tion of “healthcare setting” be added detailing t ings where use of 
the guideline practices is recommended. 

e he method for achieving hand hygiene in clinical settings should be 
ased on the risks (to both the healthcare staff and ta their patients) 

found in the specific use situation, 

~ndust~ Coa~it~on has developed the Wealthca 
(~CC~) a guideline to the selection of app riate hand hygiene products i 
various settings. The fundamental concept the I-iCCM ie one of situation 
use. That is, product and procedu ecisions should be made 
the needs of a given situation. We lieve the guidelines should 

tive overali, and more strongly teach the evaluation of situational 
n the selection of hand hygiene roducts. We feel the guideline may 

too strong an emphasis on one strategy (ha 
sion of other impo~ant and ap 

alcohol hand sanitizers are certainly an increasin 
infection control practices are likely to involve a 

defined by the particulars of a given situatio 
e guideline atso may precfude the use of fut 

There are three elements that must be considered in making any 
recommendation for a given risk situation: hand h ractices, hand 
hygjene products and compliance. 

I. and Hygiene Practices -- Practices must be appropriate for the expected 
use situation. Consideration mu given to the types and levels of soil 
encountered in the situation, the ability of products and hand washing 
facilities, and applicable g~ver~rne~t re 

SHA Bloodborne Pathogen Standard 
e most ropriate means 0 
orough ew to ensure products ar 

2. nd Hygiene Products - Topical antimicrobial ts are regulated as 
gs by the US Food and Drug Admjnjstration ~~rre~t~y, FDA is 

drafting the OTC monograph regulation for products used 
clinical settings. The 4994 Tentative Final monograph for 
Antiseptic Drug Products (“TF~‘~) 59 Federal Register 31402, 
(June ‘I 7, 1994) lists the active ingredients FDA is considering for 

2 



healthcare professionat products. As of “t 994, two active ingredients were 
fisted as being both safe and efficacious for use in cfinical th care 
settings: alcohot and iodine. Many other ingredients are r 

ion 4~c4ud~~g quaternary onium cum nds 1 triclosan, 
n, and chloroxy4enol (PC Addit~ona4 a have been fited 

with FDA to support the safety and efficacy of these active ingre 
FDA Docket 75N-1834-L In the inte~ening time, FDA’s 1994 TF 
recognizes that products containing those ingredients are acce 
use in cfinicaf settings. 

t-rile there are no “ideal” cause and effect studies us 
antimicrobial products, there is an ovew body of evidence 
supports the benefit of their use especiat icaf situations. In 
proposed OTC monographs the FDA associates the efficacy of a topical 
antimicrobial product with its benefit(s) in use via in alto test methods. 
This estabfishes a surrogate end~oint,in the in Vito evaluat4on that FDA 
betieves reflects the level of reduction needed to achieve a benefit, e.g. 
the OTC Monograph specifies a “I loglo r uction in normaf f4ora for 
surgical hand scrubs. A specific product ust achieve the 
determined fevel of reduction in surrogate endpoint testing in order to have 
the jndi~ations and labef claims for a specific product type. 

surrogate endpoint “thres d” level of efficacy assures 
appropriate use of the prod should provide a benefit. 
statement “[t]he greater the IO& duction seen fo4low4ng pruduct use, the 

reater the benefit” may be logic in practice it may be an 
versimp4ificat4on. Formu4at~ons that are highly effica 

unpleasant may lead to poor user comptiance. An es 
formu4at4on that meets threshofd testing require ents, but appears ‘“less 

the testing than another product 41 poor esthetics, may 
rovide a greater overafl benefit in a given situation because of a better 

compliance record. 

3. and Hygiene Compliance -- The most efficacious product in the worfd is 
rthfess if consumers wiii not use it or it jmproperly. Consumers 
&ding health care personnel) are out o reject products that are 

unpleasant estheticafly, irritating or difficult to use. Afso, compliance with 
recommended practices increases when the practices are simple and 
easy to incorporate into a routine. 

3 



ased on these considerations, we believe 
uld be placed an the adoption of any ha 
e efficacious in a specific use situations 

asis in the guidelines 
trategy that is proven 

sanitizers are effective if used as directed: 

- Where the biological soil load on the hands is tow. 
- Where time between patients is limited. 
- Whew the personnel experience hand derm 

o Traditional washin roducts are also effective if used as directed: 
- Where han ng facilities are ava 
- At all levels of load ~~c~udjng bloo 
- Where the patient load is such that th 

between patients. 

efore, we would recommend review of the guideline to reflect that 
gies are valid and appropriate in s ecified situations. 

* The focus of the “Review of Preparations Used for Wand Hygiene”’ 
(Section 9) should be mechanism and spectrum of ac ion, efficacy and 
compliance within a given situation. 

f Section 9 reviews the published literature on the 
wr~~e~* the summa~ discusses the chemistry of the ingr 
mechanism and spectrum of action, efficacy, compl 
contamination and, in one instance, resistance. We be 
product failures and resistance should not be addresse 
ingredient heading but rather by summary statements. 

at discussion of 

o Product oontaminat~on* i.e. product preservation failure, is the result of 
poor manufacturing practices or poor user practices and is not due to 

aw of a particular active ingredient. C nse~uently~ it is 
inappropriate to discuss product contamination in the context of 
specific active ingredients. 

? . Antjmicrobial active ingredients recognized by the FDA for use in 
topical antimicrobial products have antimicro 
appropriate for the mitigation of bacte 
resident or transient flora on the skin, 
coliforms. However, the spectra of sume active ~~gredients is not 
so broad as to be effective against many of the bacteria found 

, primarily as environmental nts, e.g. pseudomo~ads, 
Serrafia, spore-farmers. C ly, if the base formulation of 
a topical antimicrobial product is not inherently hostile to 

4 



2. 

growth, a chemicaf preservative is required to assure product 
qua44ty. 

Many products are emulsions, i.e. they have a water 
hase. Bacterial contaminants usualty grow in the water 
Consequentfy, it is 4rnpo~a~t that the antimicrub~a4 used in 

preservation is present in the water phase. 
antimicrobial active ~ngredjents used in topi 
solubie mofecules. Consequently* they are 
formulations as ~rese~atives. Their a~tiv4ty is dependent on their 
refease from the oil phase during use. 

anufacturers usuaily choose a tevef of preservative that anticipates 
the fevel of microbial insult expected during manufacturing and nor 
consumer use. However, on rare occasions, 4ap 
manufacturing practices or conditions do occur. 
have been known to dilute product, mix incompa 
add product to contaminated containers. These p 
ove~~e4m the preservative system. Since 
contaminated product are due to [apses in good 
consumer use practices, and are not due to an i 
pa~icular active ingredient, we suggest that these 
removed from Sections 9.-I ‘I 9.2, 95, 9.6, 9.7, and 
statement be included under the heading for Se 
9.1) such as: “‘AlI products can be aduiterated 
during manufacture or during use leading to product contamination 
98,159, ?4,192,202 . These failures are nut lim4ted to any specific Ingredient 
but are due to the overwhetmi of the product preservative system by 
~nappropr4ate practices during anufacture or use. When 
contaminated, these products can then be vectors in the spread of 
disease. Thus, careful attention must be paid to follow the label 
directions for use and storage. Products should not be diluted or other 
ingredients added to the product unless directed to do so on the label.” 

. 

Q An FDA pane4 of experts (Joint meeting of the ~onpresoript~o~ 
and Anti-4nfective rugs Advisory ~ommi~ee ary 22,1997) 
found that resistance to topical antimicrob4al active 4ngredients is not 
an important public hea4th issue at this time; therefore, discussion of 
resistance is not recommended beyond a brief review of the issues 
consistent with current findings and the pos4tion of the FDA. 

It has been shown in 4aboratot-y tests that increased resistance 
(measured as an increase in the minimum in ibitory concentration of 
an active ingredient for a specific bacte~um) ant~mi~robja4 
ingredients can occur. However, the rea4 wo clinical relevance of 
these results is unclear, There have been few reports of the iso 



f bacteria “‘resistant” to topical antimicrobial ingredients fro 
environmental sampies or even in clinical setting that co&j be; viewed 
as a “worst-case” scenario. In clinical settings th is a significant 

pressure on bacteria due to the use of anti 
frequency of use of disinfectants and antis 
most other settings. 

t use levels, the concentration of active edient in topical 
t~mjorobia4 products usuafly greatly exe s (~~~~~~ times) the 

~nimum 4nh4b4to~ concentration (MIC), even that of the “‘more 
” bacteria4 strains. In contrast, the ~oncentratjon of ant~biotj~s 
d are usually at levels one to four times t 

Many of the laboratory reports of “resistance” are d in strains 
known to be inherentfy tolerant of a~tim~~robia4 in ents, i.e. they 
are strains that are known to be outside the ant~mi~robial s 
the active ingredient. 

e note that resistance is discussed on4y fur tricfosan (Section 9.6); 
mea~wh~4e there are other references in the fiterat 
examples of iaboratory resistance to ch4orhex~djne and quaterna 
compounds. Consequently we recommend deleting the reference to 
the resistance issue in section 9.6. As an alternative, a paragraph 
coufd be inserted, fo44owing the Section 9.0 heading and before 9.3, 
describing the current status of the science on resistance to topical 
antimicrobial ingredients, such as: “There are reports in the l4terature of 

e potential decrease in susceptibiiity to topical a~timj~rob4a4 
gredients fo44owing repeat e to low 4eveis of the ingredient. 

Most of these reports are ratory studies. Reports of 
isofation of such resistant he clinical envirunment are 
very few. government ad US and the UK 
have reviewed the entire 
transcript, January 22, 1997; House of Lords document). In both 
instances it was found that resistance of bacteria to topical 
antimicrobial ingredients is not a significant t 
this time. tndeed, the appropriate use of dis 
antimj~robial Ingredients is 4mpo~ant in preve ng the transmjss4on of 
bacteria i~clud4ng antib4oti~-resistant bacteri the clinical setting, 

e While we are in agreement with most of the guideline 
we suggest consideration of the following: 

0 Organization 
I) We suggest reordering the paragraphs under e 

such that the IA recommendat~uns are to 
ch bo4d heading 

ther, followed by the 1 
fC, II, and NR recommendations. This w &p the reader. 

6 



2 ection IV, Sefection of hand hygiene a ents should have two 
ajor subsections: one for sefection of he appropriate agent 

ealthcare personnel; another for the s ection of the a 
agents by purchasing . 

3) The fo44owing recommendations are mi 
- Section 4, reco endations C a not jndjcatjons for 

handwashing. ese are recomme ns for selection of 
hand hygiene agents and should be in Section IV 

- Section 4, recommendation M would be better 
Section IV purchasing or VI. 

- Section IV, re~ommendatjon 0 woutd e better placed in 
Section Vf . 

- Section V, recommendat~o 
Section IV purchasing. 

e better placed in 

0 Section I. We recommen the addition of the fo44ow~ng ~nd~catjo~: 
Wash hands with soap (p in or antjbacter4a4) and water or use hand 
sanitizer at the start of a shift and after using the r 
hands or use hand sanitizer following any breaks In the workday. 

o tn Section If Hand hygiene technique and Section I I Surgical hand 
antisepsis, we recommend suggesting that the user follow label 
directions rather than giving specific directions that may be 
inappropriate for product types. As written, the re~ommendatjons 
address specific ducts’ and are not product form independent. 

o Specific recommendations regarding the text follow. 

o Water4ess handrubs: Throughout the text, han 
described as waterless, alcohol-based, alcoho4 
recommend the harmonization of these referen 

sanitizer”. Recent market resea icates health care 
sionafs have the highest awaren the term “hand sanitizer”. 

‘“Waterless” can ‘mp4yjng that the product dues not 
contain water or used near water. Since there are 
currently in the market hand sanitizers oontajning b~~zethonium 
chloride as the active ingredient as wefl as other product types 
containing alcohofs, we recommend modifying the term with the active 
ingredient where that is appropriate (e-g. alcohof hand sanitizer when 
specificalty referring to products ~onta4~4ng an alcohot active 
ingredient). 

ersistent activity. The term persistence has 
be a number of phenomena over the 

substantivity, activity over time, and activity 
app44cations= This has ted Q a certain degr 



lndust~ Coafition has been working with FD to ciarify these terms, 
and we recommend that consideration be given to using the full~wi~g 
defi~jti~ns in the guideline. These definitiuns have been presented to 
FDA by the Industry Coalition: 

~e~~~~~effce is defined as the prolonged or extended antimicrobial 
activity that prevents or inhibits the proliferation or 
~~CruQrganisms after application of a roduct. This may be 
demonstrated by sampling a site sev I minutes or hours after 
ap~i~cati~n and demonstrating bacterial ant icrobial effectjveness 
when compared to a baseline level. Both s 
substantive active ingredients can show a pe 
the number of bacteria significantly during th 

~~~~~a~~~e eR&ci is defined as a progressive decrease in the numbers 
of rn~cr~~rgan~sms recovered f~l~~w~ng repeated a iications of a test 
material. Cumulative effect should not be co 
that is time, rather than application dependent. 

~~~s~aff~~~~~y is an attribute of some active i dients that adhere to 
the stratum corneum, remanning on the skin er rinsing or drying to 
provide an i~hibjt~~ effect on the graph of bacteri rema~njng on the 
skin. 

o p.8 PM-I soap. We recommend striking the second sentence of the 
definitj~n as it applies only to certain formulat~uns, rimarily bar soaps. 
-Afso, there are many formulations that use su~a~tants other than atkyl 
carboxylate salts. 

0 .8 Food and Drug A~~~~~s~ra~~~~ (FDA) pmducf ~~~eg~~~e$. 
rovide consistency, we recommend that the language used 

A fur definition of these roducts be used, 59 Federal Register 
31402, at 31442 (June 17,1994). 

0 e 9. The word “lawer” is omitted. It should read . ..acquired 
infection rates were lower when.. e 

0 ? I line 30 and p. 29 line 1 I. We recommend striking the ward 
uasi-experimental”. 

0 aragraph 2. This paragraph does not accurately reflect either 
e re~om~endat~uns in the 1994 TFM or t ost recent ASTM 

versions of these methods. The 1994 TF ifies sume of the then 
estab~~shed ASTM methods in ways that stry Coafition feels 
compromises their validity. The Industry as met with FDA to 
discuss the specifics of the methods pre e 1994 TFM and 

8 



0 

0 

0 

0 

Q 

0 

0 

has recammended that the Agency reference the most current AST 
is a third party consensus build 

~ntinual~y updates methods incl 
for topical ant~rn~~r~b~a~ products. These m thods represent the 
current best practice in the ind e~~mme~dati~ns in the 
1994 TFM make modificati 
endorsed by the ASTM, or 
most recent version of the methods. 
surgical hand scrub products, and A 
personnel handwash products, 

p-16 Section 9.5. paragraph 1 sentence 2. suggest reph ing this 
sentence: However, because iodine often es irrjtatiun a 
discoloring of skin, iodophors are more frequently used as a source of 
iodine in hygienic handwashes and surgical scrubs. 

.I 6 Section 9.6 The correct FDA rug nomenclature for PCMX is 
We recommend replacemen of all PCMX re 

reflect this. A notation that ch~or~xylen~l is also known as P 
para-chloro-meta-xyle I should also be added. The c~ncentrat~un of 
~h~~r~xylen~l antimic al products on the market tuday ranges from 
0.3 - 3.75%. 

p-18 Section 9.7. ~enz~th~nium chloride is miss elled throughout the 
section. 

.I8 Section 9.8. In these various products, concentrations ranging 
om 0.1% to 2% have demonstrated antimicrobial activity. 

p.19 Section 9.9. In your discussion of other agents, no mention is 
made of triclocarban, an active ingredient listed by FDA for to 
antimicrobial ingredients. While tr~~l~~arba~ has rarely been 
hospital products, future innovation may permit its use in c~~ni~a~ 
settings. 

2 paragraph “f ; p.23 paragraph 1. OSHA’s 1994 ~~~~db~rne 
ogen Standard differs in its treatment waterless antiseptics from 
proposed guideline. QSHA appears view hand sanitizers as 

only a stopgap measure following contamination af the hands with 
bl~~d/bl~~d products, and that hands should be washed with soap and 
water as soon as possible thereafter. There is potential ~~~fusiQn 
between the two guidelines. We recommend that you engage OSHA 
to harmonize re~~mrne~dati~~s regarding use of these products. 

. 24 paragraph 1, last sentence. We recommen 
sentence greater prominence in the document by in~~rp~rat~ng it into 
the executive summarv. 



o p.25 paragraph 4, bullet (i) shou d read alcohol-based formulations 
containina emollients for hand. *. 

aragraph 4, line 6. Strike the word ‘“attack”. 

0 -41 Table 9 Techniques Su section c. We recommend reordering the 
ullets so that the current #2 is I”, current num er 3 is 2’“, an 

##I is 3rd. 

o p-43 Table ‘I 1 “Hand hygiene agents and hand care.“’ 

I. ft is inappropriate that a guidance body should determine a singfe , 
uita ble” hand hygien agent. The cho ce of a specific 

iene agent should e based on the r sks in the situation 
where it is going to be used drawing on a variety of 
~~gredignts that can be used in a 
should provide guidance on how to make those decisions and the 
guidance should have flexibility to allow the selection of products 
that are suitable for a given situation based on practices and 
compliance, not on characteristics of the product such as the 
active ingredient or product form. 

2. The last bullet intimates that hand hygiene agents have a “‘toxic 
~rnpa~t~‘. We suggest striking “eventual toxic’” and replaying it with 
“potential irritations’. 

0 p. 45 Section II f Bullet roved devices that 
deliver antimicrobial in naffy, there are 
many efficacious products that recommend use of a brush in their label 
directions. Finally, the purpose of a surgical hand scrub is to reduce 
the number of bacteria that are released from the han 
personnel. Therefore, we suggest rephrasing that buf 

. brush during surgical hand scrubbing is not reco ended IfNbESS 
directed to use a brush by a product label, or wh the brush is the 
primary delivery system of the antimicrobial agent.“’ 

o p.46 Section VI Buflet EL We suggest rephrasing this as: Keep natural 
nail tips less than.. . 
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This standard is issued under the fixed designation I$ 1115; the number immediately following the designation indicates the year af 
original adoption or, in the case ofrevision, the year of last revision. A number in ~arent~e~ indicates the year of Iast reapproval. A 
superscripr epsilon (c) indhes an editorial change since the last revision or reapproval. 

1. Scope 
f .1 This test method is designed to evaluate antimicrobial 

agents in fo~u~at~ons for utility and effectiveness as surgical 
hand scrubs. Zt is intended for determining both immediate 
microbial reductions and reductions with regular use (re- 
sidual effects). 

NOTE 1-A knowledge OF microbi~logitcal techniques is required for 
these procedures. 

1.2 This standard does not purport to address all of the 
safety ~~ob~e~s, if any, associared with its use. .& is the 
respo~s~b~~~~y of rhe user of this standard lo es~ab~~s~ appro- 
priate safely and heal& practices and determine the appka- 
bility of regulatory ~i~~~at~ons prior to use. 

2. I ASTM Siandard: 
E IO54 Practices for Evaluating Inactivators of Antimicro- 

bial Agents Used in Disinfectant, Sanitizer, Antiseptic, 
or Preserved Products2 

2.2 C&her Documents: 
Standard Method for the Examination of Dairy Products3 
AATCC ~eth~ W-I 9654 

3. ~~rnrna~~ of Test Method 
st method is conducted on panelists selected 
of volunteers who have refrained from using 

any antimicrobials for at least two weeks prior to initiation of 
the test. At least twelve panelists are selected from this group 
on the basis of high initial bacteria count, 1 x 1 II5 per hand 
as deter&red by basefine measurements of the bacteria on 
their hands. 

3.2 The selected panelists perform a simulated surgical 
scrub under the supervision of an individual competent in 
aseptic technique. One-third of the panelists’ hands are 
sampled immediately after the scrub (within 5 min), one- 
third after 3 h and the remaining hands, 6 h after scrubbing. 
No more than one hand of a panelist is sampXed at a given 

3.3 Ten additional scrubs are performed ‘with the test 

I This test method is under the jurisdiction of ASTM Committee E-35 on 
Pesticides and is the direct respcmsib%ty of Subcommittee E3S. 15 on Antimicro- 
bial Agents. 

Current edition approved fuly 15, I99 1. Published September 199 1. Originally 
published as E I I J 5 - 86. Last previous edition E 1 t I5 - 86. 

2 AnnuizE Bide 0fASTM Slat&r&, Vol 1 f.05. 
3 Available from American Pubiic Health Association, Inc., Washington, DC, 

Chapter: Su&ard Plate Cam! Method. 
4 A,4 TCC Test Methafs, ii 968 Technical Manual, Secxian B- 175, available from 

the American Asxiation of Textile Chemists and Colorists, P.O. Box 122 15, 
Research Triangle Park, NC 27709. 
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formulation over a S-day period following the initial scrub. 
The hands are sampled two additional times, once after the 
second scheduled use of the product and again after the last 
scheduled scrub. 

4.1 The procedure in this test method should be used to 
evaluate the ability of a test foundation to reduce the 
bacterial population of the hands ~rnrn~dia~e~y after a smgle 
and multipIe use and to determine the trend in growth over a 
6-h period after single and multiple usages. 

5. Apparatus 
5.1 Colony COW&F-Any of several types may be used, 

for example, Quebec Colony Counter, 
5.2 Incttbaior---Any incubator capable of maintaining a 

temperature of 30 it 2°C may be used. 
5.3 Sterilizer-Any suitable steam sterilizer capable of 

producing the cunditions of stedlity is acceptable. 
5.4 Timer ~s~~~-~~~~~~, that can be read for minutes and 

seconds. 
5.5 Hand Wasting %&--A sink of 5u~~ient size to 

permit paneMs to wash without touching hands to sink 
surf”aCe or other panefists. 

5.5.1 Water Faucet(s), ta be located above the sink at a 
height that pe~~ts the hands to be held higher than the 
elbows during the washing procedure. (It is desirable for the 
height of the faucet(s) to be adjustable.) 

5.6 Tap Water Temperamv Regulator and Te~~era~~re 
Monitor, to monitor and regulate water temperature to 40 & 
2°C. 

6. f Petri Dishes-f 00 by $5 mm. Required for per- 
forming standard pIate count .5 

6.2 ~~~~erio~ogi~a~ Pipets, 1U.U and 2.2 or I.l-mL 
capacity.s 

6.3 Wal~r-~i~~~~o~ &&s-Any sterilizable glass con- 
tainer having a 150 to 200.mt capacity and tight closures 
may be used? 

6.4 Base&ze C~nlrol Soap-A liquid castile soap or other 
liquid soap containmg no antimicrobial. 

6.5 GIoYes-Sterile loose fitting gloves of latex, u~~~~ed, 

5 ~te~~ed/d;s~~ble plastic petri dishes are available from most lo& 
laboratory supply houses. 

* ~te~ized/dis~b~e bacterio/ogica! pipets are available from most local 
labmalay suppty houses. 

’ Dihrion botrles of I@-mL capacity having a screw-cap dosure are ~v~~ab~e 
from Coming Glass Co., KimMe Glad Co. or most IocaI taboratory supply houses. 
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n~ssessing no ant~mi~rubial properties.8 
6.6 Tesf Furmtliation-Directions for use of test formula- 

tion should be included if available. If none are available, use 
directions provided in this test method (see Section X I). 

6.7 s~~p~jng su~~~jun 9-Dissofved 0.4 g KHJ’O,, IO. 1 g 
i%@PO, and 1 .O g ~sooctylphe~oxypolyethoxyethano~~* in 
1 L distended water. Adjust to pH 7.8. Dispense in 75 mL 
volumes into water dilution bottles, or other suitable con- 
tainers, and sterilize for 20 min at 12 1 “C. Incfude an 
ant~mj~rob~al inactivator specific for the test fo~u~atio~ 
being evaluated in the sampling solution used to collect the 
bacterial samples from the hand following the final wash 
with the test formufation. 

5.8 ~~~~~~~~~-A definitive recommendation re- 
garding the inclusion of an inactivator in sampling solution 
(6.7) used for bacterial collections prior to the final wash can 
not be made. The following two points shoufd be considered 
in making a decision: (I) ff an inactivator is included in the 
sampling solution used prior to the final wash, will residual 
~na~t~vator on the skin reduce the efficacy of the test 
fo~u~at~o~ in subsequent washes and result in higher than 

acterial counts? (2) Can samples collected without 
an inactivator be processed quickly enough to avoid de- 
creased bacterial count due to continued action of the test 
fo~u~at~on? Whatever the decision, to facilitate the compar- 
ison of results across studies, the investigator should indicate 
whether or not an inactivator has been included. 

6.9 ~~~~~~~n ~~~~~-~utte~e~d’s~ ’ phosphate buffered 
water adjusted to pH 7.2 and containing an antimicrobial 
inactivator specific for the test formufation. 

6.10 ~~~~~a~“~~se~~ Diges Agar12, with su~~~ernen~ 
polysorbate 80 (0.5 to 10 g/L) to stimulate growth of 
~j~o~hi~~~ organisms. 

6. f I Fbgernail Ckaning Sticks, such as Pre-On@ Pre- 
mium Nail Cleaner. I3 

6. f 2 Sterile Hand Scrtlb BIUShes’” (required only if spec- 
ified for use with test formulation). 

7. Test PaneEists 
7.1 PaneXists shall consist of healthy aduft volunteers who 

have no clinical evidence of derrnatosis, have not received 
antibiotics or taken oraf contraceptives two weeks prior to 
the test, and who agree to abstain from these materials until 
the conclusion of the test. 

8. ~~e~a~~ti~~ cd Volunteers 
8.t At least two weeks prior to start of the test, enroll 

8 A suitable glove, Ph arrnseal* 8873C, (sterile) Flexam Latex Procedure Glove 
fmn American Phannaseal Li&orato&?s, Glendale, CA 91209. A zo~c of 
inhibition test such = AATCC Test Method 90-1965 may be used to evaluate 
antimicrobial properties of gloves. 

9 Peterson, A. F., “The Microbiology of the Hands: Evaluating the Effects of 
Surgical Scmbs,” Developments in Iak.wid Microbiology, Val 14, pp. 125.- 130. 

t0 Triton X-100, available from Rohm and Haas Co., Philadelphia, PA. 
” ~~tter~~~~s Phosphrtle Buffer, iournai of the Association of Official Agricul- 

amzf Chernisr, Vol 27, 1939, p. 625. 
I2 Umied S’fares Pfrarmacopeia, XX: United States Phafinacopeial Convention, 

Inc., Roekville, MD. Chapter: Microbial Limit Test. 
I3 Pre-C?p@ Premium Nail Cleaner (Plastic), Product No. 80 14-12, Manufac- 

tured by Davis and Ceck Laboratory, One Caster St., Danbury, CT 068 13. 
I4 A suitable brush, Band Scrub Brush, Wood, NO. 3380, is available from 

Graham Field Surgical Co-, Inc., New Hyde Park, M 11040. 
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approximately 20 volunteers as potential test subjects. 
8.2 Instruct the volunteers to avoid cuntact with antmi- 

crobials (other than the test fo~u~at~on~ for the duration of 
the test. This restriction includes antimj~rob~a~-~o~tai~~ng 
antiperspirants, deodorants, shampoos, lotions, soaps, and 
materials such as acids, bases, and solvents. ~~thj~g in 
chlorinated pools and hot tubs is to be avoided. Volunteers 
are to be provided with a kit of ~onantjrn~~rob~a~ personal. 
care products for exclusive use during the test and rubber 

oves to be worn when contact with antjrn~~robja~s can not 
avoided. 

9. Procedure 
9.1 After panelists have refrained from using antimicro- 

trials for at least two weeks, perform wash with baseline 
control soap (see 5.4, and Section 10). Volunteers are not to 
have washed their hands on this day 2 h prior to baseline 
dete~ination. After washing, determine farst estimate of 
baseline bacterial population by sampling hands and enu- 
merating the bacteria in the sampling solution. This is Day 1 
of “Baseline Period.” Repeat this baseline dete~~nat~on 
procedure on Days 3 and 7, Days 3 and 5, or Days 5 and 7 of 
“Basehne Period” to obtain three estimates of baseline 
population. After obtaining the fnst and second estimates of 
the baseiine populations, select, as panelists, at least twelve 
volunteers who exhibited at each samplpling intervals, co,unts 
3 x 105. The three estimates of the basehne ~opulatjo~, 
obtained for e of the twelve selected subjects, are aver- 
aged to obtain mean baseline counts. 

9.2 A basic random sampling plan should be followed. 
The number of panelists and sampling times depend on the 
test formulation but must establish the onset and extent of 
the bacterial suppression and the duration of supgressian 
below the baseline counts. Equal numbers of panelists should 
be assigned for sampling time, drug and handedness. A 
typical balanced randomization plan for testing a block of 
panelists folfows: 

Panelists No. Post Scrub Sampling Time. hour 

O-h 3-h 5-h 

: 
i&t hand right hand 
left hand ~ght hand 

3 right hand left bend 
4 right hand I&t bara 
5 left hand tight band 
6 right hand left band 

9.2-f The n ber of panelists per block may vary but 
must be devisa by two and by the number of sa~p~j~~ 
times in order to assign equal number of ieft and right hands 
to each sampling time. 

9.2.2 The minimum number of panelists depend on 
va~abi~~ty encountered in the study and relative edify of 
drugs. Use of less than twefve panelists each per drug is not 
advised fur final product evaluations. In using larger num- 
bers of panelists, it is only necessary to increase the ~~rnber 
of balanced blocks. 

9.3 No sooner- than X2 h, nor bager than 4 days after 
completion of their baseline dete~~natjon, panelists per- 
form initial scrub with the test fo~u~at~o~. ~ete~jne, 
according to the random sampling plan, bacterial popula- 
tions on the panelists’ hands at the assigned ~rn~~~~g 
interval (0 h, 3 h, 6 h) after scrubbing. Determine b~~te~a~ 



population by sampling hands and enumerating the bacteria 
in the sampling solution as specified in Sections I3 and 14, 
Repeat this scrubbing and sampling procedure the next day 
(day 2). Qn Day 5, repeat the sampling procedure after 
scrubbing with the test material two additional times on Day 
2 and three times per day on Day 3 and Day 4 with at least a 
1-h interval between scrubs. Perform one scrub on Day 5 
prior to sampling In summary, the panelists scrub a total of 
eleven times with the test formulation, once on Day 1 and 

three times per day OR Days 2, 3, and 4. Collect 
mples full~wi~g three of the eleven scrubs. Collect 

the sampks following the single scrubs on Days 1 and 5 and 
f~llQwing the first scrub on Day 2. This mimics typical usage 
and permits dete~ination of both immediate and longer- 
term reductions. 

ing Technique for Baseline Determinatiws 
IO.1 Volunteers clean under fingernails with nail stick 

and clip fingernails to c2-mm free edge. Remove all jewelry 
from hands and arms. 

10.2 Rinse hands including two thirds of forearm under 
running tap water 38 to 42°C for 30 s. Maintain hands higher 
than eIbows during this procedure and steps outlined in 10-3, 
10.4, and 10.5. 

10.3 Wash hands and forearms with baseline control soap 
for 30 s using water as required to devefap lather. 

10.4 Rinse hands and forearms, thoroughly removing all 
lather, for 30 s under tap water. 

10.5 Don rubber gloves (6.5) used in sampling hands and 
secure gloves at wrist- 

.I 1. Surgicaf Scrub Technique to Be Used Prior to Bacterial 
Sampling 

11.1 Repeat IO.1 and 10.2. 
I 1.2 ~erf~~rn surgical scrub with test formulation in 

accQrdan~e with directions furnished with fQ~ulation. 
Ncm 2-H no instructions are provided with the test fcxmukxion, 

use the IO-min scrub procedure in I I .3. 

1 1.3 ~~~-~i~~te Scrub Procedure. 
X1.3.1 Dispense formulation into hands. 
1 1.3.2 Set and start timer for 5 min (time required for the 

steps in 11.3.3 through I 1.3.7). 
I 1.3.3 With hands, distribute formulation over hands and 

lower two thirds of forearms. 
X1.3.4 If scrub brush is to be used, pick up with finger tips 

and pass under tap to wet without rinsing formulation from 
hands. 

I 1.3.5 Alternatively scrub right hand and lower two thirds 
of forearm and left hand and lower two thirds of forearm, 

Xl .3.6 Rinse both hands, the lower two thirds of forearms, 
and the brush for 30 s. 

11.3.7 Place brush in sterile dish within easy reach. 
113.8 Repeat 1 l-3.1 though 11.36 so that each hand 

and farearm is washed twice- The second wash and rinse 
should be limited to the lower one third of the forearms and 
the hands. 

I I .3.9 Pefform frnal rinse. Rinse each hand and forearm 
separately for 1 min per hand. 

1 I.3.10 Don rubber gloves (6.5) used in sampling hands 
and secure at wrist. 
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12. Surgical Scrub Technique When Bacterial Samples Are 

chnique as described in Section 11, except 
omit I 1.3. IO. Panelists dry hands with clean paper towel 
after final rinse of hands. 

13.1 At specified sampIing times, aseptically add 75 mL of 
sampling solution (6.7) to glove and hand to be sampled and 
occlude . 

13.2 pling solution, unif~~ly massage 
all surfa min. 

13.3 After massaging, aseptically sample the flui 
glove. 

X4. Enumeration of Bacteria in Sampling Solution 
14.1 Enumerate the bacteria in the ~m~ling solution by a 

standard plate count procedure such as that described in 
Standard Methods for the Evaluation of Dairy Products3 but 
using soybean-casein digest agar (6.9) and a suitable 
inactivator” 5 for the antimicrobial where necessary. Prepare 
sample dilutions in dilution fluid (6.8). Plate in duplicate. 
Incubate plated sample at 30 J- 2°C for 48 h before reading. 

15. ~eterrn~~at~~~ of Reduction Obtained 
15.1 ~et~rrnj~e at each sampling interval, changes from 

baseline counts obtained with test material. 
X5.2 For a more realistic appraisal of the activity of 

uld be converted to ~urnrn~~ (base 
educticms should be calculated frum the 

. This will also fa~ili~te statisti~aI 
analysis of data if desired. 

16. Comparison of Test Materiafs With a Chmtrof Material 
16. I It may be desirable to compare the test mate~aI with 

a control material. If this is the case, an equivalent number 
ts should be assigned to the control product on a 
asis. All test parameters will be equivalent for both 
although the scrub procedure fur an estabIis~ed 

product may be different. Bath products should be run 
concurrently. Identity of products used by panelists should 
be blinded from those counting plates and anaIyzing data. A 
suggested positive control is a surgical scrub f~rmu~at~~~ 
approved by the U.S. Food and Drug Administrative. 

E6.2 Compare, at each sampling interval, changes from 
baseline counts obtained with test material to changes 
obtained with control material. 

7. Precision and Bias 
17. I A precision and bias statement can not be made for 

this test method at this time. 

18. Keywwds 
18.1 antimicrobial; efficacy; glove juice; surgical scrub 

Is If suitable inactivator for antimicrobial is not known, wxs should be 
performed to determine appropriate neutralizer. A suitable test is dcscribcd in 
Practises E 10%. 





This standard is issued under the fixed designation E 1174; the number ~~e$~ate~y following the des~~nat~o~ indicates the year of 
original adoption or, in the case of revision, &be year of last revision. A number in parentheses indicates the year of last ~eapp~ova~. A 
superscript epsilon (Q) indicates an editorial change since the last revision or reapproval. 

1, Scope 
1~ I This test method is designed to determine the effective- 

ness of anrjmi~~objal handwashing agents for the reduction of 
rransi~nt microbial flora when used in a handwashing proee- 
dure. 

I.2 A ~uwledgg of mjc~ubiologi~a~ te~hnj~u~s is required 
far these pr~~edures~ 

I .3 1n this test method metric units are used for all applica- 
tions, except fix distance in whj~h case inches are used and 
metric units follow in parentheses. 

1.4 This sta~da~d does not purport to address all of the 
safety concerns, 17 any, associated with its use. It* is the 
~~~~~~~~~~~~~ of the user of this standard to establish appru- 
priare safey and heaith pracrices and determine the applies- 
~ility of re~~~at~~~ ~~~~tat~~~s prim to use. For more specific 
~re~autiona~ statements see Note 1. 

I .5 This method may be used to evaluate topical antimicro- 
bial handwash fo~u~at~o~s‘ 

1.6 Perfo~an~e of this procedure requires the knowledge 
of ~~gu~at~ons ~e~ai~~~g to the pFoteCtion of human subjecCL2 

E 1054 Practices for Evaluating lna~t~vators of Antimicro- 
bial Agents Used in ~~s~~fectant~ Sanitizer, Antiseptic, or 
Preserved ~rodu~ts3 

3. Term~nul~gy 
3.1 Dejnitions: 
3.1 .l test Q~~a~is~ -an applied inoculum of an organism 

that has characteristics which allow it to be readily identified. 
The test Qrgan~sm is used to simulate a transient tupical 
rnj~rub~a~ eontamina~t. It may also be referred to as a marker 
organ&n, bacterial s~m~~ant, or bacterial contaminant. 

3. I 2 resident microorganisnzs-microorganisms that live 
and rnn~ti~~y on the skin, forming a permanent population. 

3, X 2% t~a~s~e~t mi~rosvganisms---organisms from the envi- 

’ This test method is under the jurisdiction of ASTM Committee E35 on 
Pesticides and is the direct responsibility of Subcommittee E35.15 A~timjcrob~a~ 
Agents. 

Current edition approved August TO, 2000. Published November 2000. Origi- 
n&y published a5 E I I?4 - 87. Last previous edition E 1174 - 94. 

2 Federal Regher, Vat 45, No. 174 Jan. 27, 199 1. 
3 Annual Book of ASTM Standards, Vol 1 I .04. 

Copyright O ASTk& 100 Barr Mar&x Drive. West ConShohOCken, PA 19428-2959. United States. 

ru~me~t that ~u~t~rnj~~te but do not loyally colonize the 
skin. 

3.1.4 active ingredient- a substance added to a fo~~~atjo~ 
s~eci~ca~ly for the ~nh~b~tjo~ or i~a~t~vat~o~ of m~~roorga~- 
isms. 

3.1.5 test form.datian- a foundation which incorporates 
antimicrobial ingredient(s). 

3. f 6 ~e~tra~~zat~u~-a process which results in ~ue~~h~ng 
the ant~mjcrobja~ activity of a test material. This may be 
achieved through dilution of the test rnater~a~~s~ to reduce the 
ant~rn~~robja~ activity, or through the use of chemical agents, 
called neutralizers, to el~rnj~ate a~tjba~terja~ activity. 

3. I -7 c~ea~~~~~ wash- a nut-antim~~robja~ wash intended 
to remove gross soil or residues from the hands of the panelists 
prior to the conduct of the study and as noted throughout the 
study. This may also be referred to as a cosmetic wash. 

3.1.8 heaItkcare ~erso~~e~ handwash--+ cleanser or water- 
less agent intended to reduce transient bacteria on the hands. 

4. Summary of Test ~~t~~d 
4. I This test method is conducted on a group of volunteer 

panelists who have refrained from using topical a~tirni~ro~~a~ 
fo~u~atjons for at least one week prior to the ~n~t~at~o~ of the 
test. Activity of the test material is measured by comparing the 
number of test organisms recovered from a~~~~~a~~y cuntami- 
nated hands after use of a ha~dwash~~g fo~u~at~on to the 
number recovered from contaminated hands not exposed tu the 
test fo~u~at~on. The method describes specific prucedures to 
be followed using Serratia marcemm as the test organism. 
The activity of the test material may be measured fo~~ow~~g a 
single wash and rn~~tjp~e washes in a single clay using a 
~eu~a~j2at~on recovery method. 

4.2 An alternative test u nism is ~~c~e~~~hia cc&. vulture 
media and incxbatiun con ons a~~ro~rjate far this organism 
should be employed. The investigator should also be aware that 
there may be health risks associated with the use of this 
organism and ~r~~a~tiu~s similar to those referenced in Note X 
should be undertaken. 

5. Significance and Use 
5 S I The procedure may e used to test the e~e~t~ve~ess of 

antimicrobial ha~dwash~ng agents. The test fo~u~ations may 
be designed for frequent use tu reduce the transient bacterial 
flora on hands. 



6. ~p~a~~t~§ 
6. I Calmly counter- Any of several types may be used, for 

example, Quebec Colony Counter. 
6.2 ~~c~~~~~~-A~y incubator capable of maintaining the 

folIowing temperatures: S, marcescens (25 2 Z’C) or E. cd 
(35 t 2°C). This tem~era~re ,is required to ensure pigment 
~ruduction for S. marcesce??s. 

6.3 Stet+iizer--Any suitable steam steriIizer capable of 
~roducjng the condjtjons of sterilization is acceptabIe. 

6.4 ;fi~~ev (Stop-clock)---One that can be read for minutes 
and seconds. 

624 ~a~~~a~h~~g Sink- A sink of s~~cjent size to permit 
FaneIjsts to wash without touching hands to sink surface or 
uther panelists. 

6.5. I U/am- faucef(s)---Tu be located above the sink at a 
height which permits the hands to be held higher than the 
elbow during the washing procedure. 

6.6 Tap Water Te~perafu~e Regdaror ~2nd Temperature 
Nonita~-To monitor and regulate water temperature of 40 z 
2°C. 

7. Reagents and Mirterialfs 
7.1 ~~C~~~jo~o~icQ~ Pipet~+--- IO.0 and 2.2-mL or 1.1 -mL 

capacity.4 
7.2 FKxH- ~i~~~~~~ ~o~~~e~-A~y sterilizable glass container 

having a 1513-200 ml, capacity and tight closures may be 
used.5 

7.3 ~rle~~e~e~ F&&+--2-L capacity for culturing test or- 
ganism. 

7.4 C~ea~~~~g K&h-A mild, non-antimicrobial solid or, 
liquid soap. (The investigator may choose to use the product 
vehicle.) 

7.5 Tess ~aie~ia~-Dj~e~tjo~s for use of the test material 
may be utilized. Xf directions are not available, use directions 
provided in this test method. 

7.6 G~u~~~-Loose-~tting, unlined, powder-free gloves 
which possess no antimicrobial properties, or equivalent.6 
(Plastic bags with low bioburden may be used in place of 
glWS.) 

7.7 ~a~i~l~~g ~~~u~~u~-D~sso~ve 0.4 g K&PO,, 10.1 g 
NaJB?Q 4 and I .O g isooctylp~enoxypolyetboxyethano17 and 
with a~~ro~r~ate~y ~a~jdated neutralizers in 1 -L distilled water. 
Adjust pW to 7.8 with 0.1 N WC1 or 0.1 N NaOM. Dispense so 
that final volume after sterilization is 75 ml, sterilized at 
KW-Y? 

4 Presrerigizedidisposable ba~ter~o~ogi~a~ pipettes are available from most local 
~~~Fa~Q~ SUP& hQl3SeS. 

5 Milk dj~~tjon bottles of idO-mL capacity having a screw-cap closure are 
available from Corn& Glass Co., Kimble Glass Co. or most Iocar laboratory supply 
houses. 

6 A suirabte glove would be Pharmaseal 8873C, (sterile) Flexam Latex Procedure 
GIove from American Pha~asea~ Laboratories, Glendale, CA 91209. A zone of 
inhibition test such as AATCC Test Method 90- I965 may be used to evaluate 
a~t~mi~fobial properties of gloves, AATCC Test &z&o&, American Association of 
Textile Chemists and Colorist, 1968 Technica! Manual, Section B-75. 

’ Briton X-100, Rohm and Haas Co., Philadelphia, PA. 
’ Peterson, AT., “The Microbiology of the Wands: Evaluating the Effects of the 

SgrgicaL Scrubs,” ~e~eio~~enrs in indusrria! Micrabiologv, Vol 14, pp. 12%I30, 
1973. 

7.8 ~jlu~iun I%&---Sterile ufferg or other 
suitable diluent, adjusted to pH 7.2 with tive ~~~~~~~~2~~ 
for the test material. Adjust pN with 0.1 NJ-ICI or 0.1 IVNaOW. 
See Test Methods E 1054. 

7.9 ~ga~-Soyb~~~-cas~~~ digest agar, or other solid media 
appropriately validated to stupor growth of the test organism 
with appropriate neutralizers if needed. 

7.10 ~~~~~-Soybea~~case~~ digest broth or other liquid 
media appropriate to support growth of the test organism. 

8. Test Organism 
8. I &m-aria marcexenS (ATCC 14756) is to be used as the 

test organism. This is a strain having stable pjgme~tatio~ at 
25°C. 

8.2 Escherichia cdi ( CC I X229) is an alternative test 
organism. When E. coli is used, the slating agar should include 
a suitable indicator (e.g. MUG”). 

NOTE b--Warning: The a~~~icatj~~ of ~~~roo~~a~i~~~ to the skin may 
invoIve a health risk. Prior to a~~ly~~g the test organist M the skin, the 
antibiotic sensitivity profile of the strain should be determined. Xf the 
strain is not susceptible to gentamicin, do not use it. If az3 infection occm, 
the antibiotic s~~s~tiv~ty profile shmld be made available to the attending 
CiiTliCi~. 

Following the subject’s last c~~~a~~~atj~~ and wash with the formula- 
tion, the subject’s hands are to be s~jt~~ed by scrubbing with 70% 
isopropanol solution or eqtrivalent. The purpose of this alcohol scrub is to 
destroy residual test organisms cm the skin. 

8.3.1 22. marcexens-A ~~~oge~~~~s culture is used to 
inoculate the hands. e stock culture should be at least two 24 
hour broth transfers from the original ATCC culture, but there 
should be no more than 5 transfers removed from the ATCC 
culture. From the stock culture of Sermria ~a~ce~ce~~ (ATCC 
14756) inoculate the app riate volume of soybean-case~~ . 
digest broth (7.10) with 0.3 milliliter of stock culture of S. 
marcescendl OOmLs of broth to yield the volume necessary to 
complete the study. Incubate for 24 t-, 4 h at 2YC z!z 2°C. 
Broth shoufd develop a red pigment. 

8.3.2 E cc~&----A homogeneous culture is used to inoculate 
the hands, the stock culture should be at feast two 24 hour broth 
transfers from the originaf ATCC culture, but no more than 5 
transfers removed from the ATCC culture. From the stock 
culture of Escherichia cdi (ATCC I 1229) inoculate the appro- 
priate volume of soybean-casein digest broth (7.10) with 0.1 
mjlfiliter of stock cu~t~re/~~~rnLs of broth to yield the volume 
necessary to complete the study. Incubate for 24 t 4 hours at 
35 + 2T. 

8.4 Swirl or shake suspension before the withdrawal of each 
aliquot. Assay the suspension for r of organisms at the 
beginning and end of the use peri nut use a suspension 
for more than 8 hours. The suspension may not vary more than 
2 0.5 logto cWmL over an 8 hour period. 

9 Horowitz, W. (Ed.) 1980. O@cial Methods ofAnalysis of rhe ACM&, II 3tfi Ed., 
Sec. 46.013 (m), p. 825. Assoc. of Off. Anal. Chemins, ~as~i~~t~~, DC. 1018 pp. 

lo United States Phamacopeia .&W United States ~~~a~o~e~a1 Convention, 
Inc., Rockvilfe, MD, Chapter entitled “Microbial Limits Test.” The MUG f4- 
methyiumb;eIiiferyi-P-~-elucQnride) substrate is hydrolyzed by @-D-glucotidase to 
yield a i%.mrescent end product, 4-methyiiumbelliferone. ~-D-gl~co~dase is pos- 
sessed by E. cu& (ATCC 11229). MUG is incorporated into the appropriate growth 
medium at 0.05 grams/L. 
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nt number of healthy adult human 
clinical evidence uf dermatosis, open 

wounds, hangnails, or other skin disurders. 
3.2 Instruct subjects tc~ avoid contact with antimicrobial 

products (other than the test material as dispensed for each test 
wash) fur the duration of the test and for at least one week prior 
to the test. This restriction includes antimicrobial-containing 
ant~~ers~~rants, deodor s, shampoos, lotions and soaps, also 
such materials as acids ses and solvents. Bathing in biocide 
treated pools, hot tubs, spas should be avoided. Subjects are 
to be provided with a kit of nonant~~jcrob~a~ personal care 
products for exclusive use during the test and rubber gloves to 
be worn when contact with antimj~r~b~a1 or harsh chemicals 
cannot be avoided. 

I0.I After subjects have refrained from using antimicrubia1 
fo~~~at~ons for at least 7 days, they perform a 30 second 
cleansing wash (7.4) in the same manner that is described for 
the test and control form~~atjons. This procedure removes oil 
and dirt and familiarizes the panelists with the washing 
technique. 

10.2 Hmd ~~~~U~~i~Q~~un-A Iiquid suspension of the test 
~r~~~~s~ containing a mjnjrn~rn of 3 X 10’ cf%nL is used. 
See Table 1. 

10.2.1 A 1 SmL aliquot of the test organism suspension is 
dispensed into the stibjects’ cupped hands. This aliquot is 
ebbed over the entir 
and back) n&t reachi 

urfaces of the hands for 20 =t. 5 s (front 
bove the wrist. The hands are then held, 

motionless away fro the body and allowed to air dry for 
ap~rox~matejy 30 -1- 5 s. 

dispensed into the hands, d~st~b~ted over the hands for 20 ‘it 
5 seconds, and air dried for 30 II% 5 seconds. 

10.2.3 To complete ~o~tami~at~on, a final 1.5mL ahquot 
of test organism sus sion is dispensed into the hands, 
djstrjb~ted over the hands for 20 Sr: 5 seconds, and air dried for 
90 -+- 5 seconds ~Tab~e I>. 

NOTE Z----The hands may still be wet after the 90 seconds. 

10.2.4 The total test organism suspension applied to the 
hands is 4.5 mL. Contamj~at~on may take approximately 5 
minutes. This method of contam~natjon rn~n~rn~zes the loss of 
test organism while spreading. 

10.3 &~~g~~~~a~~~~ ~~~e~~~~-~he subjects’ hands are 
contaminates with the test organism prior to the baseline 
bacterial sample cohection and prior to each washing with the 
test rna~erja~. Table 2 below ~~~~s~ates a typical test. The 
number of repeated test washes may he reduced or el~mj~ated 
at the discretion of the investigator” 

TABLE 2 Hand Contamination and Recovery Schedule 

10.4 Baseline Recovqv--A baseline sample is taken after 
contam~~atiun to determine the n~rnbe~ of marker organisms 
surviving on the hands. ~~ct~rj~~ sampling will follow the 
prOcedureS outlined in Section 3 2. 

ff . Wash and Rinse Procedure 
1 I. 1 Conduct the test in accordance with the use directions 

for the test material. If test material directions are not available, 
the wash and rinse ~ro~ed~r~ described as follows shauXd be 
used, Table 2 above shows the contamination and recover-y 
schedule for the overall study. 

1 I,2 Liqtcz’b F~~~~~a~io~~ 
E 1.2.1. Dispense 5 ml of test material into cupped hands. 

Spread over hands and lower %of forearms. 
NOTE 3-The 5 ml volune has en chosen for test purposes due to the 

requirement for washing hands a forearms. 
11.2.2 Sparingly wet ~on~~~~~ated hands with 40 2 2°C tap 

water. 
11.2.3 Wash in a vigorous mater for 30 2;: 5 seconds all 

surfaces of the hands and the lower third of the forearm. 
Caution should be exercised to retam the test material in the 
hands. ff the lather becomes too dry, a small amount of water 
may be added to maintain father, 

11.2.4 Rinse thoroughly from ~ng~~jps to el 
2 2°C tap water for 30 2 5 seconds. Cautjon should be 
exercised to avoid contact with the sink and fixtures to 
eliminate reeontaminatian from the sink surfaces. 

11.2.5 Subject’s hands and forearms are lightly patted dry 
with paper toweling, 

1 I .3.1 Dispense 5 mL of test material into cupped hands. 

NQTE S-The 5 ml volume has been chosen for test purposes due to the 
re~~~remen~ for washing hands and f~rea~s. 

11.3.2 Distribute test material over alI surfaces of the hands 
and the lower third of the forearms. ~~~tj~~e rubbing in a 
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vigorous manner for 30 k 5 seconds or until dry. Caution 
should be exercised to retain the test material in the hands. 

1 I .3.3 Subject’s hands may be held upright and motionless 
acterial Recovery (Section 12). 

I I .4 Solid ~~~~~~~~i~~s 
1 I .4.1 Sparingly wet contaminated hands and forearms with 

40 -t- 2°C tap water. 
1 Z .4-2 Wet the product. 
I. 1.4.3 Rub the product between the hands and on the 

formats fur 15 i- 3 seconds. Place product aside. 
11.4.4 Lather lower third of forearms and hands for an 

additional 30 3- 5 seconds. Xf the lather becomes too dry, a 
small amount of water may be added to maintain lather. 

11.4.5 Rinse thoroughly from fingertips to elbows under 40 
21 F-T tap water for 30 21 5 seconds. Caution should be 
exercised to avoid contact with the sink and fixtures TV 
e~~rn~~ate contamination from the sink surfaces. 

f 1.4.6 S~~j~ct’~ hands and forearms are lightly patted dry 
with paper toweling. 

X I S Other Product Forms 
f IS.1 Use standardized amount (e,g. weight, volume) of 

test maternal in accordance with use directions. 
I I.6 After washes requiring sampling, the hands are not to 

be dried, but held upright until procedures in 12.1 are per- 
furmed. 

32. Bacterial Recovery 
12. I Within 5 mjnutes after specified washes (X0.3), place 

gloves (7.6) used for sampling on the hands. Add 75 mL of 
sampling solution (7.7) with neutralizer to each glove and 
secure gloves above the wrist. 

12.2 ~~jf~~~y massage all surfaces of the hand for 1 min 
-+- 5 seconds. 

12.3 Aseptjca~~y retrieve a 3-5 ml.+ sample of the fluid in the 
glove by pu~ljng the glove away from the wrist, inserting a 
pipet into the finger region of the glove, and withdrawing the 
fluid. 

12.4 The djfution and plating of the recovered sampling 
solution is ~orn~~eted within 30 minutes after sampling. 

13. I s X ~~urn~rate the S. marcescens in the recovered sam- 
pling solution (12.3) using standard mj~rob~ologica~ tech- 
niques, such as membrane ~~~at~on or spread plating. The pour 

plate technique is not recommended because subsurface S. 
marcescens colony forming units may not exhibit the red 
pigment. 

13.1.2 Prepare dilutions of the recovered sarn~~~~g sorption 
(52.3) in dilution fluid (7.8). Use soybean-casein digest agar 
(7.9) with suitable ~na~t~vator as recovery medium. 

13.2.3 Incubate prepared pEates 48 rt 4 h at 25 -i- 2%. 
Standard plate counting procedures are used to count only the 
red pigmented S marcescens. 

13.2 E. coli 
13.2.1 Enumerate the E. coli in the sampling solution using 

standard rn~~ro~ju~ogi~a~ techniques, such as membrane filtra- 
tion, pour or spread plating. Prepare dilutions of the recovered 
sampling solution (12.3) in dj~~tjon fluid (7.8). Use soybean- 
casein digest agar (7.9) with suitable jna~tjvator and ~~~~~ator 
(~~~~O~ as recovery medjum. 

13.2.2 Incubate prepared plates 48 It 4 hour at 35 L!Z 2°C. 
Standard plate counting procedures are used to count c&y the 
fluorescent (MUG”) E. co& colonies. ~~uor~s~ent colonies are 
counted using long-wave UV light. 

14. Determination af Reduction 
14.1 Convert plate counts ~~~/ha~d) to log,,. Average Ieft 

and right hands. 
14.2 Determine Log rO Reductions at each recovery interval/ 

wash using the following formula: 
Log ,. Reduction QI Sampling lnrerval = 

Lag,, Baseiine Recovery - Lo@,, ~arn~~~~~ Interval (11 

15. Comparison of Test Material 
15.1 It may be desirable to compare the test material with 

other test fo~ulat~ons. Xf this is the case, an equjva~ent number 
of panelists should be assigned to each fo~u~atjon on a 
random basis. AH test parameters will be equivalent for 
products, although the wash procedure for an ~sta~~~shed 
product may be difFerem. Both products should be run concur- 
rently. 

16. Precision and Bias 
16.1 A precision and bias statement cannot be made fur this 

test method at this time. 

17. Keywords 
17.1 antjm~crobia~; contaminant; e 

hea~th~~e; marker organism; simulant 

The American Satiety for Testing and Materials fakes no position respecting the vaiidity of any patent rights asserfed in cQnneci&n 
wifh any item mentioned in this stand&d. Users of this standard are expressly advised that ~etermin~fion of the v~fi~~ty of any such 
patenf rights, and the risk of ~n#~jngement of such rights, are entirek their own responsibility. 

This standard is subject to revision al any fine by the responsible technical committee and must be reviewed every five years and 
if nd reviseb, either reapproved or withdrawn. Your comments are invited either for revision of this standard ar for ~~d~tj~~~~ standards 
and ~~~~~d be addrsssed to ASTM Headquarters. Your comments will receive careful ~~ns~~e~af~n at a meef~~g of the responsibb 
technical committee, which you may &fend, If yav feel that your comments have not received a fair hearing yau s&&i make your 
dews known to the ASTM Committee on Standatis, at the address shown below. 

This standard is capyrighterd by AS?“, 700 Ban Harbor Drive, PO Box CTCIO, West Conshohacken, PA ‘19428-2959, United States. 
~~~~vi~~al feptinfs (sing/e or rn~lt~~~e copies) of this st@ndard may be obtained by contacting ASTM at the above address w at 
670-832-9585 (phone), tW-832-9555 (fax), CY sen&e@asfm.arg (e-ma@; OF through the ASTM website ~~asfrn.~~), 
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4 specimens were taken horn the clbw- and knee- 
crease mss. If a patient did noc~have any dermatiric 
ksions in either of these areas at the visit cm day 0, 
a fifth specimen was taken from a lesionai sire in 
anothet atca, not including the back, scalp, cx 
hands. When it was necessary to take a fifth specI- 
men, 3 sampling of this sitr was conrinued thFQugh~ 
out fhC srudy. 

points with analysis of variance, and P values ~.05 
were considered sratisrically significanr. . 
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6. Rinse test tube and filters with two 1.5 
ml aliquots of benzene and filter through the 
fritted glass funnel. 

7. Collect the extract and two rinses in a 10 
ml Kontes graduated evaporative concen- 
trator. 

8. Evaporate down to 1 ml while rinsing the 
sides with benzene. 

9. Pipet 9.5 ml into the Tenon cup and 
evaporate to dryness in a vacuum oven at 40 
“C for 3 hours. 

10. Weigh the Teflon cup and the weight 
gain is due to the benzene soluble residue in 
half the Sample. 

XI. MEDICAL SURVEILLANCE GUIDELXNES 

A. General. The minimum requirements for 
the medical examination for coke oven 
workers are given in paragraph ij) of the 
standard. The initial examination is to be 
provided to a21 coke oven workers who work 
at least 30 days in the regulated area, The 
examination includes a 14” x 17” posterior-an- 
terior chest x-ray reading and a ILWUC rat- 
ing to assure some standardization of x-ray 
reading, pulmonary function tests (FVC and 
FEV LO), weight, urinalysis, skin examina- 
tion, and a urinary cytologic examination. 
These tests are needed to serve as the base- 
line for comparing the employee’s future test 
results. Periodic exams include all the ele- 
ments of the initial exam, except that the 
urine cytologic test is to be performed only 
on those employees who are 45 years or older 
or who have worked for 5 or more years in 
the regulated area: periodic exams, with the 
exception of x-rays, are to be performed 
semiannually for this group instead of annu- 
ally; for this group, x-rays will continue to 
be given at Ieast annually. The examination 
eoatents are minimum requirements; addi- 
tional tests such as fateral and oblique x- 
rays or additional pulmonary function tests 
may be performed if deemed necessary. 

8. Puhw3nary function tests. 
Pulmonary function tests should be per- 

formed in a manner which minimizes subject 
and operator bias. There has been shown to 
be learning effects with regard to the results 
obtained from certain tests, such as FEV 1.0. 
Best results can be obtained by multiple 
tri& for each subject. The best of three 
trials or the average of the last three of five 
trials may be used in obtaining reliable re- 
sults. The type of equipment used imanufac- 
turer. model, etc.> should be recorded with 
the results as reliability and accuracy varies 
and such information may be important in 
the evaluation of test results. Care should be 

exercised to obtain the best possible testing 
equipment. 
[41 FR 46784, Oct. 22, 1976, as amended at 42 
FR 3394, Jan. IS, X977; 45 FR 35233, May 23. 
1980; 50 FR 31353, 3’7354, Sept. 13, 1985; 54 FR 
24334, June 7, 1989; 63 FR 5598, Feb. 13, 1996; 63 
FR 1290, Jan. 8, 1998; 63 FR 33463, June 18, 
19983 

5 1910.1030 Bkwdborne pathogens. 
(a) Scope and Appl~~ut~~~. This section 

applies to all. oe~u~a~~o~a~ exposure to 
blood or other potentially infectious 
materials as defined by paragraph lb) 
of this section. 

(b) Definitions. For purposes of thfs 
section, the following shall apply: 

Assistant Secretary means the Assist- 
ant Secretary of Labor for Occupa- 
tional Safety and Health, or designated 
representative. 

Blood means human blood, human 
blood components, and products made 
from human blood. 

Bloodborne Pathogens means patho- 
genic microorganisms that are present 
in human blood and can cause disease 
in humans. These pathogens include, 
but are nut limited to, hepatitis B 
virus (HBV) and human immuno- 
deficiency virus G-XIV). 

CZhzicaE Laboratory means a work- 
place where diagnostic or other sereen- 
ing procedures are performed on blood 
or other potentially infectious mate- 
ri als. 

Contaminated means t&e presence or 
the reasonably anticipated presence of 
blood or other potentially infectious 
materials on an item or surface. 

Contaminated Laundry means laundry 
which has been soiled with blood or 
other potentially infectious materials 
or may contain sharps. 

C~~ta~~nat~d Shary;rs means any con- 
taminated object that can penetrate 
the skin including, but not limited to, 
needles, scalpels, broken glass, broken 
capillary tubes, and exposed ends of 
dental wires. 

Decontamination means the use of 
physical or chemica1 means to remove, 
inactivate, or destroy bloodborne 
pathogens on a surface or ftem to the 
point where they are no longer capable 
of transmitting infectious particles and 



the surface or item is rendered safe for 
handling, use, or disposal. 

Director means the Director of the 
National Institute for Occupational 
Safety and Health, U.S. Department of 
Eealth and Human Services, or des- 
ignated representative. 

Engines~ing contruEs means controls 
(e.g., sharps disposal containers, self- 
she&thing needles, safer medical de- 
vices, such as sharps with engineered 
sharps injury protections and 
needleless systems) that isolate or re- 
move the bloodborne pathogens hazard 
from the workplace. 

Eqxxwre hcident means a specific 
eye, mouth, other mucous membrane, 
non-intact skin, or parenteral contact 
with blood or other potentially infec- 
tious materials that results from the 
performance of an employee’s duties. 

Handwashing Facilities means a facll- 
ity providing an adequate supply of 
running potable water, soap and single 
use towels or hot air drying m&chines. 

Licensed Uealthcare Professional is a 
person whose legally permitted scope 
of practice allows him or her to inde- 
pendently perform the activities re- 
quired by paragraph (f) Hepatitis B 
Vaccination and Post-exposure Evalua- 
tion and Follow-up. 

HBV means hepatitis 13 virus. 
IElV means human immunudef~ciency 

virus. 
Needleless systems means a device that 

does not use needles for: 
(1) The collection of bodily fluids or 

withdrawal of budy fluids after initial 
venous or arterial access is established; 

(2) The administration of medication 
or fluids; or 

(3) Any other procedure involving the 
potential for occupational exposure to 
bloodborne pathogens due to 
percutaneous injuries from contami- 
nated sharps. 

~ccuputianal E3posure means reason- 
ably anticipated skin, eye, mucous 
membrane, or parenteral contact with 
blood or other potentially infectious 
materials that may result from the 
performance of an employee’s duties. 

Qther Potentially Infectious Materials 
means 

(I) The following human body fluids: 
semen, vaginal secretions, cerebro- 
spinal fluid, synovial fluid, pleural 
fluid, pericardial fluid, peritoneal fluid, 
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amniotic fluid, saliva in dental proee- 
dures, any body fluid that is visibly 
contaminated with blood, and all body 
fluids in situations where it is difficult 
or impossible to differentiate between 
body fluids; 

(2) Any unfixed tissue or organ (other 
than intact skin) from a human Giving 
or dead); and 

(3) HIV-containing cell or tissue cul- 
tures, organ cultures, and HIV- or 
EEBV-containing culture medium or 
other solutions; and blood, organs, or 
other tissues from experimental ani- 
mals infected with HIV or HEW. 

Parentera means piercing mucous 
membranes or the skin barrier through 
such events as needjesticks, human 
bites, cuts, and abr&sions. 

Personal Protective E~~~~rn~~~ is spe- 
cialized clothing or equipment worn by 
an employee for protection against a 
hazard. General work clothes (e.g., uni- 
forms, pants, shirts or blouses) not in- 
tended to function as protection 
against a hazard are .not considered to 
be person&l protective equipment. 

Production Facility means a facility 
engaged in industrial-scale, large-vol- 
ume or high ~o~ce~trat~on production 
of HIV or HBV. 

Regulated U’aste means liquid or 
semi-liquid blood or other potentially 
infectious materials; contaminated 
items that would release blood or other 
potentially infectious materials in 8 
liquid or semi-liquid state if com- 
pressed; items that are caked with 
dried blood or other potentially infec- 
tious materials and are capable of re- 
leasing these materials during han- 
dling; contaminated sharps; and patho- 
lugical and rn~~rob~o~ogi~a~ wastes con- 
taining blood or other potentially in- 
fectious materials. 

Research Laborastory means a labora- 
tory producing or using research-lab- 
oratory-scale amounts of HIV or HBV. 
Research laboratories may pruduce 
high ooncentratlons of HIV or IH13V but 
not in the volume found in production 
facilities. 

Sharps with engineered sitarps injury 
protections me&ns a nonneedle sharp or 
a needle device nsed for withdrawing 
body fluids, accessing a vein or artery, 
or administering medications or other 
fluids, with a built-in safety feature or 



mechanism that effectively reduces the 
risk of an exposure incident. 

Source Individual mesas any indi- 
vidual, livirxg or dead, whose blood or 
other potentially infectious materials 
may be a source of occupational expo- 
sure to the employee. Examples in- 
clude, but are not limited to, hospital 
and clinic patients; clients in Institu- 
tions for the developmentally disabled; 
trauma victims; clients uf drug and al- 
cohol treatment facjli ties; residents of 
hospices and nursing homes; human re- 
mains; and individuals who donate or 
sell blood or blood components. 

Sterilize means the use of a physical 
or chemical procedure to destroy all 
rn~cr~~~a~ life including highly resist- 
ant bacterial endospores. 

Universal Precautions is an approach 
to infection control, According to the 
concept of Universal Precautions, all 
human blood and certain human body 
fluids are treated as if known to be in- 
fectious for WV, HBV, and other 
b~oodborne pathogens. 

Work Practice ConCrols means controls 
that reduce the likelihood of exposure 
by altering the manner in which a task 
is performed (e.g., prohibiting recap- 
ping of needles by a two-handed tech- 
i3iCpe). 

Cc) Exposure cantrol-+) .Bposure Con- 
tro2 Plan. (1) Each employer hating an 
employee(s) with occupational expo- 
sure as defined by paragraph (b) of this 
section shall establish a written Expo- 
sure Control Plan designed to elimi- 
nate or minimize employee exposure. 

(ii) The Exposure Control Plan shall 
contain at least the following ele- 
ments: 

(A) The exposure determination re- 
quired by paragraph(a)(2), 

(B) The schedule and metfsod of im- 
p3ementation for paragraphs (d) Meth- 
ods of Gompliance, (e) HIV and HBV 
Research Laboratories and Production 
Facilities, (f) Hepatitis B Vaccination 
and Post-Exposure Evaluation and Fol- 
low-up, (g) Communication of Hazards 
to Employees, and (h) Recordkeeping, 
of this standard, and 

(C) The procedure for the evaluation 
of circumstances surrounding exposure 
incidents as required by paragraph 
(f)($)(i) of this standard. 

(iii) Each employer shall ensure that 
a copy of the Exposure Control Plan is 
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accessible to employees in accordance 
with 29 GFR ~~~~.2~~e). 

(iv) The Exposure Control Plan shall 
be reviewed and updated at least annu- 
ally and whenever necessary to reflect 
new or rnQd~f~ed tasks and procedures 
which affect occupatsonal exposure and 
to reflect new or revised employee po- 
sitions with o~~upatjona~ exposure. 
The review and update of such plans 
shaB also: 

(A) Reflect changes in technology . * 
that eliminate or reduce exposure to 
bloodborne pathogens: and 

(B) Document annually consideration 
and ~rnp~ern~ntat~on of appropriate 
commercially available and effective 
safer medical devices designed to elimd- 
nate or minimize occupational expo- 
sure. 

(v) An employer, who is required to 
establish an Exposure Control Plan 
shall solicit input from non-managerial 
employees responsible for d&x% pa- 
tient care who are potentially exposed 
to injuries from contaminated sharps 
in the identification, evaluation, and 
seXection of effective engineering and 
work practice controls and shall docu- 
ment the solicitation Sn the Exposure 
Control Plan. 

(vi) The Exposure Control Plan shall 
be made available to t&e Assistant Sec- 
retary and the Director upon reqjuest 
for examination and copying. 

(2) Exposure det~rn~~at~o~. (0 Each 
employer who has an employee(s) with 
occupational exposure as defined by 
paragraph (b) of this section shall pre- 
pare aa exposure determination. This 
exposure determination shalf contain 
the following: 

(A) A list of aI1 job classifications in 
which all employees in those job ciassi- 
fications have o~~upat~ona~ exposure; 

(B) A list of job classifications in 
which some employees have oecupa- 
tional exposure, and 

(6) A list of alf tasks and procedures 
or groups of closely related task and 
procedures in which occupational expo- 
sure occurs and that are performed by 
employees in job classifications listed 
in accordance with the provisions of 
paragraph (cX2Xi)tB) of this standard. 

(ii) This exposure determination 
shall be made without regard to the 
use of personal protective equipment. 
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(B) Such bending, recapping or needle (cl) Methods of compZiance-4) General. 
Universal precautions shall be observed 
to prevent contact with blood or other 
potentially infectious materials. Under 
circumstances in which differentiatjon 
between body fluid types is difficult or 
impossible, a19 body fluids shall be con- 
sidered potentially infectious mate- 
rials. 

removal must be accomplished through 
the use of a mechanica device or a 
one-handed technique. 

(viii) fmmediately or as soon as gos- 
sible after use, ~ontarn~nate~ reusable 
sharps shall be placed in appropriate 
containers until properly reprocessed. 
These containers shall be: 

(2) l.?3ngineering and work practice con- 
trds. (i) Engineering and work psactiee 
controls shall be used to eliminate or 
rnjnirnjze employee exposure. Where 
occupational exposure remains after 
institution of these controls, personal 
protective equipment shall also be 
used. 

(ii) Engineering controls shall be ex- 
amined and maintained or replaced on 
a regular schedule to ensure their ef- 
fectiveness. 

(iii) Employers shall provide 
bandwash~ng facilities which are read- 
ily accessible to employees. 

(iv) When provision of handwashing 
facilities is not feasible, the emp‘loyer 
shall provide either an appropriate an- 
tiseptic hand cleanser in conjunction 
with clean cloth/paper towels or anti- 
septic towelettes. When antiseptic 
hand cleansers or towelettes are used, 
hands shall be washed with soap and 
running water as soon as feasible. 

(v) Employers shall ensure that em- 
ployees wash their hands immediately 
or as soon as feasible after removal of 
gloves or other personal protective 
equipment. 

(vi) Employers shall ensure that em- 
ployees wash hands and any other skin 
with soap and water, or flush mucous 
membranes with water immediately or 
as soon as feasible following contact uf 
such body areas with blood or other po- 
tentially infectious materials. 

(vii) Contaminated needles and other 
contaminated sharps shall not be bent, 
recapped, or removed except as noted 
in paragraphs (d)C@vii)(A) and 
~~~~Z~(vi~~~~~ below. Shearing or break- 
ing of contaminated needles is prohib- 
ited. 

{A) Contaminated needles and other 
contamfnated sharps shall not be bent, 
recapped or removed unless the em- 
ployer can demonstrate that no alter- 
native is feasible or that such action is 
required by a specific medical or dental 
procedure. 

(A) Puncture resistant; 
(33) Labeled or color-coded in accord- 

awe with this standard; 
(C) Leakproof on the sides and bot- 

tom: and 
(D) In ~~~ord~o~t~ with the require- 

ments paragraph 
(d)(4)(ii)(E) for reusable garps. 

(ix) Eating, drinking, smoking. ap- 
plying cosmetics or lip balm, and han- 
dling contact lenses are ~r~h~b~ted in 
work areas where there is a reasonable 
likelihood of occupational exposure. 

(x) Food and drink shall not be kept 
in refrigerators, freezers, shelves, eabi- 
nets or on countertops or benchtops 
where blood or other potentially fnfec- 
tious materials are present. 

(xi) All procedures involving blood or 
other potentially infectious materials 
shall be performed in such a manner as 
to minimize splashing, spraying, spat- 
tering, and generation of droplets of 
these substances. 

(xii) Mouth p~petti~g/su~t~oning of 
blood or other potentially infectious 
materjals is prohibited. 

(xiii) Specimens of blood or other po- 
tentially infectious materials shall be 
placed fn a container which prevents 
leakage during collection, handling, 
processing, storage, transport, or ship- 
ping. 

(A) The container for storage, trans- 
port, or shipping shall be labeled or 
color-coded according to paragraph 
(g)(l)(i) and closed prior to being 
stored, transported, or shipped. When a 
facility utilizes Universal Precautions 
in the handling of a33 specimens, the 
labeling/co3or-coding of specimens is 
not necessary provided con%airzers are 
recognizable as eontaiting specimens. 
This exemption only applies while such 
specimentioontainers remain within 
the facility. Labeling or color-coding 
fn accordance with paragraph (g)Cl)G) 
is required when such specimens/con- 
tainers leave the facility. 
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(B) If outside co~tam~~atjo~ of the 
primary container occurs, the primary 
container shall be placed within a sec- 
ond container which prevents leakage 
during handling, processing, storage, 
transport, or shipping and is labeled or 
color-coded according to the require- 
ments of this standard. 

(C) If the specimen could puncture 
the primary container, the primary 
container shall. be placed within a sec- 
ondary container which is puncture-re- 
sistant in addition to the above charac- 
teristics. 

(xiv) Equipment which may become 
contaminated with blood or other po- 
tentially infectious materials shaU be 
examined prior ta servicing or shipping 
and shall be decontaminated as nee- 
essary, unless the employer can dem- 
onstrate that decontamination of such 
equipment or portions of such equip- 
ment is not feasible. 

servable label in ac- 
cordance with paragraph (g)G)WGO 
shall be attached to the equipment 
stating which portions remain con- 
taminated . 

(B) The employer shall ensure that 
this information is conveyed to all af- 
fected employees, the servicing rep- 
resentative, an&or the manufacturer, 
as appropriate, priar to handling, serv- 
icing, or shipping so that appropriate 
precautions will be taken. 

(3) Personal ;Dr&ectivc equipment--(i) 
ProvisZon. When there is occupational 
exposure, the employer shall provide, 
at no cast to the employee, appropriate 
personal protective equipment such as, 
but not limited to, gloves, gowns, lab- 
oratory coats, face shie3ds or masks 
and eye protection, and mouthpieces, 
resuscitation bags, pocket masks, or 
other ventilation devices Personal 
protective equipment will be consld- 
ered “appropsfate” only if it does not 
permit blood or other potentially infec- 
tious materials to pass through to or 
reach the employee’s work clothes, 
street clothes, undergarments, skin, 
eyes, mouth, or other mucous mem- 
branes under normal canditiorts of use 
and far the duration of time which the 
protectfve equipment will be used. 

(ii> Use. The employer shall ensure 
that the employee uses appropriate 
personal protective equipment unless 
the employer shows that the employee 

tern~ora~~~y and briefly declined to use 
personal protective equipment when, 
under rare and extraordinary cir- 
cumstances, it was the employee’s pro- 
fessional judgment that in the specific 
instance its use would have prevented 
the delivery of health care or public 
safety serv&~~~ or would have posed an 
increased hazard to the safety of the 
worker or co-worker. When the em- 
ployee makes this judgement, the cir- 
cumstances shall be investigated and 
documented in order to determine 
whether changes can be inst%uted to 
prevent such occurences in the future. 

(iii) A~c~s~j~~~~~~. The employer shall 
ensure that appropriate personal pro- 
tective equipment in the appropriate 
sizes is readily accessible at the work- 
site or is issued to’ emplayees. 
~ypoallergeni~ gloves, glove liners, 
powder-less gloves, or other similar al- 
ternatives shall be readily accessible to 
those employees who are allergic to the 
gloves normally provided. 

(iv) Cleaning, Laundering, and Dh- 
posal. The employer shall clean, laun- 
der, and dispose of personal protective 
equipment required by paragraphs (d> 
and (e) of this standard, at no cost to 
the employee. 

(v) Repair and ~e~lace~en~. The em- 
ployer shalX repair or re 
protective equipment as needed to 
maintain its effectiveness, at no cost 
to the employee. 

(vi) 3f a garment(s) is penetrated by 
blood or other potentially infectious 
materials, the garment(s) shall be re- 
moved immediately or as soon as fea- 
sible. 

(vii) All personal. protective equip- 
ment shall be removed prior to leaving 
the work area. 

(viii) When personal protective equip- 
ment is removed it shall be placed in 
an appropriately designated area or 
container for storage, washing, decon- 
tamination or disposal. 

(ix) Gloves. Gloves shall be warn when 
it can be reasonably anticipated that 
the employee may have hand contact 
with blood, other potentially infectfous 
materials, mucous membranes, and 
non-intact skin; when performing vas- 
cular access procedures except as speci- 
fied in paragraph (d){S)(ix)(x)); and 
when handling or touching contami- 
nated items or surfaces. 
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(A) Disposable (single use) gXoves 
such as surgical or examination gloves, 
shall be replaced as soun as practical 
when contaminated or as soon as fea- 
sible if they are torn, punctured, or 
when their ability to function as a bar- 
rier is compromised. 

(B) Disposable (single use) gloves 
shall not be washed or decontaminated 
fur x-e-use. 

(C) Utility gloves may be decontami- 
nated for re-use if the integrity of the 
glove is not compromised. However, 
they must be d&carded if they are 
cracked, peeling, torn, punctured, or 
exhibit other signs of deterioration or 
when their ability to function as a bar- 
rier is compromised. 

(D) If an employer in a volunteer 
blood donation center judges that rou- 
tine gloving for all phlebotomies is not 
necessary then the employer shall: 

(I) Periodically reevaluate this pol- 
icy; 

(2) Make gloves available to all em- 
ployees who wish to use them for phle- 
botomy; 

(3) Not diseourage the use of gloves 
for phlebotomy; and 

(4) Require that gloves be used for 
phlebotomy in the following cir- 
cumstances: 

0) When the employee has cuts, 
scratches, or other breaks in his or her 
skin: 

(ii) When the employee judges that 
hand contamination with blood may 
occur, for example, when performing 
phlebotomy on an uncooperative 
source individual; and 

(iii) When the employee is receiving 
training in phlebutomy. 

(x) Masks, Eye Protecticm, and Face 
Shields. Masks in combination with eye 
protection devices, such as goggles or 
glasses with solid side shields, or ehin- 
length face shields, shall be worn when- 
ever splashes, spray, spatter, or drop- 
lets of blood or other potentially infec- 
tious materials may be generated and 
eye, nose, or mouth contamination can 
be reasonably anticipated, 

(xi) Gowns, Alprons, and Other Protec- 
tive 19ody Clothing. Appropriate protec- 
tive clothing such as, but not Iimited 
to, gowns, aprons, lab coats, clinic 
jackets, or similar outer garments 
shall be worn in occupational exposure 
situations. The type and characteris- 

tics will depend upon the task and de- 
gree of exposure anti cigated . 

(xii) Surgical caps or hoods an&or 
shoe covers or boots shall be worn in 
&stances when gross contamination 
can reasonably be anticipated <e.g., au- 
topsies, orthapaedie surgery). 

(4) Housekeeping-(i) GeneW. Employ- 
ers shall ensure that the worksjte is 
maintained in a clean and sanitary 
condition. The employer shall deter- 
mine and implement an appropriate 
written schedule for cleaning and 
method of decontamination based upon 
the location within the facility, type of 
surface to be cleaned, type of soil 
present, and tasks or procedures being 
performed fn the area. 

(ii} AH equipment and environmental 
and working surfaces shall be cleaned 
and decontaminated after contact with 
blood or other potentially infectious 
materia’ls. 

(A) Contaminated work surfaces shall 
be decontaminated with an appropriate 
d~sinf~~~nt after completion of proce- 
dures; immediately or as soon as fea- 
sible when surfaces are overtly. con- 
taminated or after any spill of blood or 
other potentially infectious materials; 
and at the end of the work shift if the 
surface may have beeome contami- 
nated since the last cleaning. 

(B) Protective coverings, such as 
plastic wrap, aluminum foil, or imper- 
viousfy-backed absorbent paper used to 
cover equipment and environmental 
surfaces, shall be removed and replaced 
as soon as feasible when they become 
overtly contaminated or at the end of 
the workshift ff they may have become 
contaminated during the shift. 

(C) AXi bins, pails, cans, and similar 
receptacles intended for reuse which 
have a reasonable likelihood for be- 
coming contaminated with blood or 
other potentially infectious materials 
shall be inspected and decontaminated 
on a regularly scheduled basis and 
cleaned and decontaminated imme- 
diately or as soon as feasible upon visi- 
ble contamination. 

CD> Broken glassware which may be 
contaminated shall not be pieked up 
directly with the hands. It shall be 
cleaned up using mechanical means, 
such as a brush and dust pan, tongs, or 
forceps. 



(E) Reusable sharps that are eon- 
taminated with blood or other poten- 
tially infectious materials shall not be 
stored or processed in a marmer that 
requires employees to reach by hand 
into the containers where these sharps 
have been placed. 

(iii) Regula$ed Wusde-(A) Contumz‘- 
nated Slurps Discarding and Contuin- 
ment. (I) Contaminated sharps shall be 
discarded immediately or as soon as 
feasible in containers that are: 

(i) Closable; 
(ii) Puncture resistant; 
(iii) Leakproof on sides and bottom; 

and 
(iv) Labeled or color-coded in accord- 

ance with paragraph (g)(l)(i) of this 
standard. 

(2) During use, containers for con- 
taminated sharps shall be: 

(i) Easily accessible to personnel and 
located as close as is feasible to the im- 
mediate area where sharps are used or 
can be reasonably anticipated to be 
found (e.g., laundries); 

(ii> Maintained upright throughout 
use; and 

(iii) Replaced routinely and not be aI- 
ldwed to overfill. 

(3) When moving containers of con- 
tam~nated sharps from the area of use, 
the containers shall be: 

(i) Closed immediately prior to re- 
moval or replacement to prevent spill- 
age or protrusion of contents during 
handling, storage, transport, or ship- 
ping; 

(ii) Placed fn a secondary container if 
leakage is possible. The second con- 
tainer shall be: 

(A) Closable; 
(B) Constructed to contain all con- 

tents and prevent leakage during han- 
dling, storage, transport, or shipping; 
and 

(G) Labeled or color-coded according 
to paragraph (g)(l)(i) of this standard. 

(4) Rerasable containers shall not be 
opened, emptied, or cleaned manually 
or in any other manner which would 
expose employees to the risk of 
percutaneous in jury. 

(33) Other Regulated W&e Cmtain- 
ment-(2) Regulated waste shall be 
placed in containers which are: 

(i) Closable; 
(ii) Constructed to eontatin all con- 

tents and prevent leakage of fluids dur- 
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ing handling, storage, transport or 
shipping; 

(iii) Labeled or color-coded in aecord- 
ante with paragraph (g)(T)(i) this 
standard; and 

(iv) Closed prior to removal to pre- 
vent spillage or protrusion of contents 
during handling, storage, transport, or 
shipping. 

(2) If outside contam~ati~n of the 
regulated waste container occurs, it 
shall be placed in a second container. 
The second container shall be: 

(i) Closable; 
(ii) Constructed to contain al1 con- 

tents and prevent leakage of fluids dur- 
ing handling, storage, transport or 
shipping; 

(iii) Labeled or color-coded in accord- 
ance with paragraph (g)(l)(i) of this 
standard; and 

(iv) Closed prior to removal to pre- 
vent spillage or protrusjon of contents 
during handling, storage, transport, or 
shipping. 

(C) Disposal of all regulated waste 
shall be in accordance with applicable 
regulations of the United States, 
States and Territories, and poli%ical 
subdivisions of States and Territories. 

(iv) Laundry. (A) Contaminated laun- 
dry shall be handled as little as pos- 
sible with a minimum of agitation. (1) 
Contaminated laundry shall be bagged 
or containerized at the location where 
It was used and shall not be sorted or 
rinsed in the location of use. 

(2) contaminated laundry shall be 
placed and transported in bags or con- 
tainers labeled or color-coded in ac- 
cordance wfth paragraph (g)(l)(i) of 
this standard. When a facility utilizes 
Universal Precautjons in the handling 
of alI soiled laundry, alternative label- 
ing or color-coding is sufficient if it 
permits all employees to recognize the 
contalners as requiring compliance 
with Universal Precaut5ons. 

(3) Wfienever contaminated laundry 
is wet and presents a reasonable likeli- 
hood of soak-through of or leakage 
from the bag or container, the laundry 
shall be placed and transported in bags 
or containers which prevent soak- 
through and/or leakage of fluids to the 
exterior. 

(B) The employer shall ensure that 
employees who have contact with con- 
taminated laundry wear protective 
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gloves and other appropriate personal comply with paragraph (g)(l)(ii) of thfs 
protective equipment. standard. 

(C) When a facility ships contami- (E) Ali activities involving other po- 
nated laundry off-site to a second faeil- tentSally infectfous materials shall be 
ity which dues not utilize Universal conducted in bialogical safety cabinets 
Precautions in the handUng of alf laun- or other ~hys~~a~-containment devmes 
dry, the facility generating the con- within the containment module. No 
taminated laundry must place such work wfth these other potentially in- 
laundry in bags or containers which fectious materials shall be conducted 
are labeled or color-coded in accord- 
ance with paragraph (g)(l)(i). 

on the open bench. 

(e) HIV and HBV Research Labora- 
(F) Laboratory coats, gowns, smocks. 

tories and Production Facilities. (1) This 
uniforms, or other appropriate protec- 

paragraph applies to research labora- 
tive clothing shall be used in the work 

tories and productjon facifjties en- 
area and animal rooms. Protective 

gaged in the culture, production, con- 
clothing shall not be worn outside of 

centration. experimentat;ion, and ma- 
the work area and shall be decontami- 

nipulation of HIV and HBV. It does not nated before beSng laundered. 
apply to clinical or diagnostic labora- (6) Special care shall be taken to 
tories engaged solely in the analysis of avoid skin contact with other poten- 
blood, tissues, or organs. These re- tially infectious materials. Gloves 
quirements apply in addition to the shall be worn when handrIng infected 
other requirements of the standard. animals and when making hand con- 

(2) Researob laboratories and produc- tact with other potentially mfectious 
tion facilities shall meet the following materiais is unavoidable. 
criteria: (H) Before disposal all waste from 

(i) Standard ~icro~iologieal practices. work areas and from animal rooms 
All regulated waste shall either be in- shall either be incinerated or decon- 
cinerated or decontaminated by a tam~nated by a method such as 
method such as autoclaving known to autoclaving known to effectively de- 
effectively destroy bloodborne patho- stroy bloodborne pathogens. 
gens. (I) Vacuum lines shall be protected 

(ii) SpeeiaZ practices. (A) Laboratory with liquid disinfectant traps and high- 
doors shall. be kept closed when work efficiency particulate air @EPA) fil- 
involving XIV or HBV is in progress. ters or filters of equivalent or superior 

(B) Contaminated materials that are efficiency and which are checked rou- 
to be decontaminated at a site away tmely and maintained or replaced as 
from the work area shall be placed in a necessary. 
durable, leakproof, labeled or color- (J) Hypodermic needles and syringes 
coded container that is closed before shall be used only for parenteral injec- 
being removed from the work area. tion and aspiration of fluids from lab- 

(C) Access to the work area shall be oratory animals and diaphragm bot- 
limited to authorSzed persons. Written tles. Only needle-locking syringes or 
poheies and proeedures shall be estab- 
lished whereby only persons who have 

disposable syringe-needle units (i.e., 

been advised of the potential bio- 
the needle is integral to the syringe) 

hazard, who meet any specifio entry re- 
shall be used for the injection or aspi- 

quirements, and who comply with a.13 
ration of other potentially infectious 

entry and exit procedures shall be al- materials. Extreme caution shall be 
lowed to enter the work areas and ani- used when handling needles and sy- 
mal rooms. ringes. A needle shall not be bent, 

(II) When other potentially infectious sheared, replaced in the sheath or 
materials or infected animals are guard, or removed from the syringe fol- 
present in the wurk area or contain- lowing use. The needle and syringe 
ment module, a hazard warning sign in- shall be promptly placed in a puncture- 
corporating the universal biohazard resistant container and autoclaved or 
symbol shall be posted on al1 access decontaminated before reuse or dis- 
doors. The hazard warning sign shaII pOSal. 
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(K) All spills shall be immediately 
contained and cleaned up by appro- 
priate professional staff or others psop- 
erly trained and equipped to work with 
potentially concentrated infectious 
materials. 

CL) A spill or accident that results in 
an exposure incident shall be imme- 
diately reported to the laboratory di- 
rector or other responsible person. 

OK) A biosafety manual shall be pre- 
pared or adapted and periodically re- 
viewed and updated at least annually 
or more often if necessary. Personnel 
shall be advised of potential hazards, 
shall be required to read instructions 
on practices and procedures, and shall 
be required to follow them. 

(iii> Containment equipment. CA) Cer- 
tified biolugical safety cabinets (C3ass 
I, XI, or III) or other appropriate eom- 
binations of personal protection or 
physical containment devices, such as 
special protective clothing, respirators 
centrifuge safety cups, sealed cen- 
trifuge rotors, and containment cagjng 
for animals, shall be used for at31 activi- 
ties with other potentially infectious 
materials that pose a threat of expo- 
sure to droplets, splashes, spills, or 
aerosols. 

OS) Biological safety cabinets shall 
be certified when installed, whenever 
they are moved and at least annually. 

(3) HIV and HBV research labora- 
tories shall meet the following criteria: 

0) Each laboratory shall contain a 
facility for band washing and an eye 
wash facility which is readily available 
withIn the work area. 

(ii) An autoclave for decontamina- 
tion of regulated waste shall be avail- 
able. 

(4) f3FJ and RBV production faci3ities 
shall meet the following criteria: 

(2) The work areas shall be separated 
from areas that are open to unre- 
strfcted traffic flow within the build- 
ing. Passage through two sets of doors 
shall be the basic requirement for 
entry into the work area from access 
corridors or other contiguous areas. 
Physical separation of the high-con- 
tainment work area from access cor- 
ridors or other areas or activitfes may 
also be provided by a double-doored 
clothes-change room (showers may be 
included), airlock, or other access fa- 
cility that requires passing through 
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two sets of doors before entering the 
work area. 

(ii) The surfaces of doors, walls, 
floors and ceilings in the work area 
shall be water resistant so that they 
can be easily cleaned. Penetrations in 
these surfaces shall be sealed or capa- 
ble of being sealed to facilitate decon- 
taminati on. 

(iii) Each work area shall contain a 
sink for washing hands and a readily 
available eye wash facility. The sink 
shall be foot, elbow, or automatically 
operated and shall be located near the 
exit door of the work area. 

(iv) Access doors to the work area cc 
containment module shall be self-elos- 
ing. 

(v) An autoclave for d~~ontam~nat~o~ 
of regulated waste shall be available 
within or as near as possible to the 
work area. 

(vi) A ducted exhaust-air ventilation 
system shall be provided. This system 
shaIl create directional airflow that 
draws air into the work area through 
the entry area. The exhaust air shall 
not be recirculated to any other area of 
the building, shall be discharged to the 
outside, and shall be dispersed away 
from occupied areas and air intakes. 
The proper direction of the airflow 
shall. be verified (Le., into the work 
area). 

(5) Training Requirements. Additional 
training requirements for employees in 
HIV and HBV research laboratories and 
NIV and BE’V production facilities are 
specified in paragraph (g)(Z)iix). 

(0 Hepatitis 23 vaccination and post-es 
pow-e evaluation and follow-up-(l) 
Generair. (1) The employer shall make 
available the hepatitis I3 vaccine and 
vaccination series to all employees 
who have occupational exposure, and 
post-exposure evaluation and follow-up 
to all employees who have had an expo- 
sure incident. 

(ii) The employer shall ensure that 
all medical evaluations and procedures 
including the hepatitis B vaccine and 
vaccination series and post-exposure 
evaluation and fol‘Iow-up, ineluding 
prophylaxis, are: 

(A) Made available at no cost to the 
employee; 

03) Made available to the employee 
at a reasonable time an 



(C) Performed by or under the super- 
vision of a licensed physician or by or 
under the supervision of another li- 
censed heal thcare professional ; and 

(33) Provided according to rec- 
ommendations of the U.S. Public 
Health Service current at the time 
these evaluations and procedures take 
place, except as specified by this para- 
graph m. 

(iii) The employer shall ensure that 
all laboratory tests are conducted by 
an accredited laboratory at no cost to 
the employee. 

(2) Wepatftis B Vaccination. <i) Hepa- 
titis B vaccination shall be made avail- 
able after the employee has received 
the training required in paragraph 
~g~~2)~v~i)~~) and within 10 working days 
of initial assignment to all employees 
who have occupational exposure unless 
the employee has previously received 
the complete hepatitis B vaceinat’ron 
series, antibody testing has revealed 
that the employee is immune, or the 
vaccine is contraindicated for medi’cal 
reasons. 

(ii) The employer shall not make par- 
ticipation in a prescreening program a 
prerequisite for receiving hepatitis B 
vaccination. 

(iii) If the employee initially declines 
hepatitis B vaccination but at a later 
date while still covered under the 
standard decides to accept the vaccina- 
tion, the employer shall make avail- 
able hepatitis B vaccination at that 
time. 

(iv) The employer shall assure that 
employees who decline to accept hepa- 
titis B vaccination offered by the em- 
ployer sign the statement in appendix 
A. 

(v) If a routine booster dose(s) of hep- 
atitis B vaccine is recommended by the 
U.S. Public Health Service at a future 
date, such booster dose(s) shall be 
made available in accordance with sec- 
tion (f)(l)(ii). 

(8) Post-exposure Evaluation and FM- 
low-up. Following a report of an expo- 
sure incident, the employer shall make 
immediately available to the exposed 
employee a confidential medical eval- 
uation and follow-up, including at least 
the following elements: 

(i) ,Dacumentatisn of the route(s) of 
exposure, and the circumstances under 
wbieh the exposure incident occurred; 

(ii) Identification and documentation 
of the source individual, unless the em- 
ployer can establish that identificatjon 
is infeasible or prohibited by state or 
local law; 

(A) The source individual’s blood 
shall be tested as soon as feasible and 
after consent is obtained in order to de- 
termine HBV and XIV infectivity. If 
consent is not obtained, the employer 
shall establish that legally required 
consent cannot be obtained. When the 1 . Q  
source Individual’s consent is not re- 
quired by law, the source IndSvidua2’s 
blood, if available, shall be tested and 
the results documented. 

(SC) When the source ~~d~v~dua~ is al- 
ready known to be infected with HBV 
or HIV, testing for the source individ- 
ual’s known XBV or HIV status need 
not be repeated. 

(C) Results of the source individual’s 
testing shall be made available to the 
exposed employee, and the employee 
shall be informed of applicable laws 
and regulations concerning disclosure 
of the identity and infectious status of 
the source individual. 

(iii) Collection and testing of blood 
for HBV and HIV serological status; 

(A) The exposed employee’s blood 
shall be collected as soon as feasible 
and tested after consent is obtained. 

(33) If the empXoyee consents to base- 
line blood collection, but does not give 
consent at that time for HIV serologic 
testing, the sample shall be preserved 
for at least 90 days m  If, tithin 90 days of 
the exposure incident, the employee 
elects to have the baseline sample test- 
ed, such testing shall be done as soon 
as feasible. 

(iv) Post-exposure prophylaxis, when 
medically indicated, as recommended 
by the U.S. Public Health Servfce; 

(v) Counseling: and 
(vi) Evaluation of reparted illnesses. 
(4) ~n~o~at~~~ Pravided to the 

Healthcare ProfessionaL (2) The em- 
ployer shall ensure that the healthcare 
professional responsible for the em- 
ployee’s Kepat-itis B vaccination is pro- 
vided a copy of this regulation. 

(ii) The employer shall ensure that 
the healthcare professional evaluating 
an employee after an exposure incident 
Is provided the following information: 

(A) A copy of this regulation; 
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03) A description of the exposed em- 
ployee’s duties as they relate to the ex- 
posure incident; 

CC) Documentation of the route(s) of 
exposure and circumstances under 
which exposure occurred; 

CD) Results of the source individual’s 
blood testing, if available; and 

03) All medical records relevant to 
the appropriate treatment of the em- 
ployee including vaccination status 
which are the employer’s responsibi3ity 
to maintain. 

(5) Healthcare ProfessionaE7s Written 
Opinion. The employer shall obtain and 
provide the employee with a copy of 
the evaluating healthcare profes- 
sional’s written opinion within 15 days 
of the completion of the evaluation. 

(i) The healthcare professional’s writ- 
ten opinion for Hepatitis 33 vaccination 
shall be limited to whether Hepatitis B 
vaccination is indicated for an em- 
ployee, and if the employee has re- 
ceived such vaccination. 

(ii) The healthcare professional’s 
written opinion for post-exposure eval- 
uation and follow-up shall be limited to 
the following information: 

(A) That the employee has been in- 
formed of the results of the evaluation; 
and 

03) That the employee has been told 
about any medical conditions resulting 
from exposure to blood or other poten- 
tially infectious materials which re- 
quire further evaluation or treatment. 
(iii) All other findings or diagnoses 
shall remain confidential and shall not 
be included in the written report. 

(5) Medical recordkeeping. Medical 
records required by this standard shall 
be maintained in accordance with para- 
graph (h)(l) of this section. 

(g) Co~~~ni~ation of hazards to em- 
ployees-4 > Labels cmd si~ns-4 ) Labels. 
(A) Warning labels shall be affixed to 
containers of regulated waste, refrig- 
erators and freezers containing blood 
or other potentially infectious mate- 
rial; and other contajners used to 
store, transport or ship blood or other 
potentially infectious materials, ex- 
cept as provided in paragraph 
WW(N3),  (Fl and (6). 

(33) Labels required by this section 
shall include the following legend: 

(C) These labels shall be ~uores~ent 
orange or orange-red or predominantly 
so, with lettering and symbols in a con- 
trasting color. 

03) Labels shall be affixed as close as 
feasible to the container by string, 
wire, adhesive, or other method that 
prevents the@ loss or unintentional re- 
moval. 

03) Red bags or red containers may 
be substituted for labels. 

(F) Containers of blood, blood compo- 
nents, or blood products that are la- 
beled as to their contents and have 
been released for transfusion or other 
clinical use are exempted from the la- 
beling requirements of paragraph (g). 

(G) Individual containers of blood or 
other potentially infectious materials 
that are placed in a fabeled container 
during storage, transport, shipment or 
disposal are exempted from the label- 
ing requirement. 

(Ii) Labels required for contaminated 
equipment shall be in aecordaace with 
this paragraph and shall also state 
which portions of the equipment re- 
main contaminated. 

(1) Regulated waste that has been de- 
contaminated need not be labeled or 
color-coded. 

(ii) Sisns. (A) The employer shall post 
signs at the entrance to work areas 
specified in paragraph (e), HIV and 
HBV Research Laboratory and Pruduc- 
tion Facilities, which shall bear the 
following legend: 
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(Name of the Infectious Agent) 
(Special requirements for entering the area) 
(Name, telephone number of the laboratory 
director or other responsible person.) 

(B) These signs shalli be fluorescent 
orange-red or p~ed~rnjnantly so, with 
lettering and symbols in a contrasting 
color. 

(2) ~~f~~~~~o~ and Truining. (2) Em- 
ployers shall ensure that all employees 
with occupational exposure participate 
in a training program which must be 
provided at no cost to the employee 
and during working hours. 

(ii) Training shall be provided as fol- 
lows: 

(A) At the time of initial assignment 
to tasks where occupational exposure 
may take place; 

(33) Within 90 days after the effective 
date of the standard; and 

02) At least annually thereafter. 
(iii) For employees who have received 

training on bloodborne pathogens in 
the year preceding the effective datx of 
the standard, only training with re- 
spect to the provisions of the standard 
which were not included need be pro- 
vided. 

(iv) Annual training for all employ- 
ees sha31 be provided within one year of 
their previous training. 

(v) Employers shall provide addi- 
tional training when changes such as 
modif~~atio~ of tasks or procedures or 
institution of new tasks or procedures 
affect the employee’s occupational ex- 
posure. The additional training may be 
limited to addressing the new expo- 
sures created. 

(vi) Material appropriate in content 
and vocabulary to educational level, 
literacy, and language of employees 
shall be used. 

(vii> The training program shall con- 
tain at a minimum the following ele- 
ments: 

(A) An accessible copy of the regu- 
latory text of this standard and an ex- 
planation of its contents; 

(B) A general explanation of the epi- 
demiology and symptums of bloodbor~e 
diseases; 

(0 An explanation of the modes of 
transmission of b~oodbor~e pathogens; 

(D) An explanation of the employer’s 
exposure control plan and the mesas 
by which the employee can obtain a 
copy of the written plan; 

(E) An explanation of the appropriate 
methods for reoognizing tasks and 
other activities that may involve expo- 
sure to blood and other potentially in- 
fections materials; 

(33 An explanation of the use and 
limitations of methods that wi13 pre- 
vent or reduce exposure ‘including ap- 
propriate engineer&g controls, work 
practices, and personal protective 
equipment; 

(6) Information on the types, proper 
use, location, removal, handling, de- 
eontaminatjon and disposal of personal 
protective equipment; 

(H) An explanation of the basis for 
selection of personal protective equip- 
ment; 

(1) Information on the hepatitis B 
vaccine, including ~nformatjo~ on its 
effjcacy, safety, method of adminfstra- 
tion, the benefits of being vaccinated, 
and that the vaccine and vaccination 
wiX1 be offered free of charge; 

(3) Information on the appropriate 
actions to take and persons ta contact 
in an emergency involving blood or 
other potentially infectious materials; 

(K) An explanation of the procedure 
to follow if an exposure incident oc- 
curs, including the method of reporting 
the incident and the medical follow-up 
that wi31 be made available; 

G) Information on the post-exposure 
evaluation and follow-up that Che em- 
ployer is required to provide for the 
employee following an exposure inci- 
dent; 

CM) An explanatian of the signs and 
labels and/or color coding required by 
wragraph (s>(l); and 

G’Q An opportunity for interactive 
questions and answers with the person 
conducting the training session. 

(viii) The person conducting the 
training shall be knowledgeable fn the 
subject matter covered by the elements 



contained in the training program as it 
relates to the workplace that the train- 
ing will address. 

(ix) Additional Initial Training for 
Employees in HKV and WBV Labora- 
tories and Production Facilities. Em- 
ployees in HIV or WBV research Xabora- 
tories and HIV or HBV production fa- 
cilities shall receive the following inj- 
tial training in addition to the above 
training requirements. 

(A) The employer shall assure that 
employees demonstrate proficiency in 
standard microbiological practices and 
techniques and in the practices and op- 
erations specific to the facility before 
being allowed to work with HfV or 
EBV. 

(B) The employer shall assure that 
employees have prior experience in the 
handling of human pathogens or tissue 
cultures before working with HIV or 
NBV. 

Q3 The employer shall provide a 
training program to employees who 
have no prior experience in handling 
human pathogens. Initial work activi- 
ties shall not include the handling of 
infectious agents. A progression of 
work activities shall be assigned as 
techniques are learned and profjciency 
is developed. The employer shall assure 
that employees particjpate in work ac- 
tivities invulving infectious agents 
only after proficiency has been dem- 
onstrated . 

(h: &mr6keeping---C 1) AdedicaI 
Records. (i) The employer shall estab- 
lish and maintain an accurate record 
for each employee with occupational 
exposure, in accordance with 29 CFR 
1910.20. 

(ii) This record shall include: 
(A) The name and social security 

number of the employee; 
CB) A copy of the employee’s hepa- 

titis 3 vaccination status including the 
dates of alli the hepatftis B vaccina- 
tions and any medical records relative 
to the employee’s ability to receive 
vaccination as required by paragraph 
031(2X 

CC) A copy of all results of examina- 
tions, medical testing, and follow-up 
procedures as required by paragraph 
tfH31; 

CD) The employer’s copy of the 
healthcare professional’s written opm- 
ion as required by paragraph (f>(5); and 
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(E) A copy of the information pro- 
vided to the healthcare professional as 
required by paragraphs ~~~4~(ii~(B~~~) 
and CD>. 

Ciii) ~on~identia~~ty. The employer 
shall ensure that employee medical 
records required by paragraph (h)(l) 
are: 

(A) Kept confidential; and 
(B) rJot disclosed or reported without 

the employee’s express written consent 
to any person within or outside the 
workplace except as required by this 
section or as may be required by law. 

(iv) The employer shall maintain the 
records required by paragraph (h) for at 
least the duration of employment plus 
30 years in accordance witzl 29 CFR 
1930.20. 

(2) Training Records. (i) Training 
records shall include the foll.owing in- 
formation: 

(A) The dates of the training ses- 
sions; 

CB) The contents or a summary of the 
training sessions; 

(C) The names and qua~~f~cat~o~s of 
persons conducting the traming; and 

(13) The names and job titles of a23 
persons attending the training ses- 
SiOXlS. 

(ii) Training records shall be main- 
tained for 3 years from the date on 
which the training occurred. 

(3) Availability. 0) The employer shall 
ensure that all records required to be 
maintained by this section shall be 
made available upon request to the As- 
sistant Secretary and the Director for 
examination and copying. 

(ii) Employee training records re- 
quired by this paragraph shall be pro- 
vided upon request for examination and 
copying to employees, to employee rep- 
resentatives, to the Director, and to 
the Assistant Secretary. 

(iii? Employee medical records re- 
quired by tkiis paragraph shall be pro- 
vided upon request for examinatjon and 
copying to the subject employee, to 
anyone having written consent of the 
subject employee, to the Director, and 
to the Assistant Secretary in accord- 
ance with 29 CFR 3910.29. 

(4) Transfer of Records. 0) The em- 
ployer shall comply with the require- 
ments involving transfer of records set 
forth in 29 CFR 1910.20(h). 
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(ii) If the employer ceases to do busi- 
ness and there is no successor employer 
to receive and retain the records for 
the prescribed period, the employer 
shall notify the I&sector, at least three 
months prior to their disposal and 
transmit them to the Director, if re- 
quired by the Director to do so, within 
that three month period. 

0) D&es--Cl) Effective Date. The 
standard shall become effective on 
March 6, 1992. 

(2) The Exposure Control Plan re- 
quired by paragraph (c) of this section 
shall be completed on or before May 5, 
1992. 

(3) Paragraph CgKl) Information and 
Training and Ch) ~ecurdkeep~ng shall 
take effect on or before June 4, 1992. 

(41 Paragraphs (d)(2) Engineering and 
Work Practice Controls, Cd)<31 Personal 
Protective Equipment, (d)(4) House- 
keeping, (e) MV and HBV Research 
laboratories and Production Facili- 
ties, CO Hepatitis B Vaccination and 
Post-Exposure Evaluation and Follow- 
up, and (g) (1) Labels and Signs, shall 
take effect 3uly f&1992. 

(5) SFLarps injury log. Ci) The employer 
shall. establish and maintain a sharps 
injury log for the recording of 
percutaneous injuries from contami- 
nated sharps. The information in the 
sharps injury log shall be recurded and 
maintained in such manner as to pro- 
tect the confidentiality of the injured 
employee. The sharps injury log shall 
contain, at a minimum: 

(A) The type and brand of devjce in- 
volved in the incident, 

0% The department or work area 
where the exposure incident occurred, 
and 

(0 An explanation of how the inci- 
dent occurred. 

(ii> The requirement to establish and 
maintain a sharps injury log shall 
apply to any employer who is required 
to maintain a log of occupational inju- 
ries and illnesses under 29 CFR 1904. 

(iii) The sharps injury log shall be 
maintained for the period required by 
29 CFR 1904.6. 
APPEETDIX A  TO &XX’ION ~9~~.~~3~~~~A~T~S 

B  VACCWJ DECLINATIQN (MANDATORY) 
X  understand that due to my  occupational 

exposure to blood or other potentially infec- 
tious materials I may be at risk of acquiring 
hepatitis 33 virus W3V) infection. I have 
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been given the opportunity to be vaccinated 
wftb hepatitis B  vaccine, a6 no charge to my- 
self. However, I decIine hepatitis B  vaccina- 
tion at this time. I nnderstand that by de- 
clining this vaccine, I continue to be at risk 
of acquiring hepatftis B, a serious disease. If 
in the future 1 continue to have occupational 
exposvrre to blood or other potentially infec- 
tious materials and f want to be vaccinated 
with hepatitis B  vaccine, I cari receive the 
vaccination series at no charge to me. 
[56 FR 64575, Dec. 6, 1991, as amended at 57 
FR 12737, Api-. 13, 1992; 57 FR 29206, July 1, 
1992; 61 FR 5508, Feb. 13, 1996: 66 FR 5325, Jan. 
18, 2001] 

%  191o.ro43 Cotton dust, 
(a) Scope and application. (1) This sec- 

tion, in its entirety, applies to the eon- 
trol of employee exposure to cotton 
dust in a13 workplaces where employees 
engage in yarn manufacturing, engage 
in slashing and weaving operations, or 
work in waste houses for textile oper- 
a%ions. 

(2) Thfs section does not apply to the 
handling or processing of woven or 
knitted materials; to maritime oper- 
ations covered by 29 CFR Parts 3915 
and 1918; to harvesting or ginning of 
cotton; or to the construction industry. 

(3) Only paragraphs Ch) Medical sur- 
veillance, (k)(Z) through (4) Record- 
keeping-Medical Records, and Appen- 
dices ‘13, C and D of this section apply 
in all work places where employees ex- 
posed to cotton dust engage in cottoxl- 
seed processing or waste processing op- 
erations. 

(4) This section applies to yarn man- 
ufacturing and slashjng and weaving 
operations exclusively using washed 
cotton (as defined by paragraph. (n) of 
this section) only to the extent speci- 
fied by paragraph (n> of this seotion. 

(5) This section, in its entirety, ap- 
plies to the control of all empluyees ex- 
posure to the cotton dust generated in 
the preparation of washed cotton from 
opening until the cotton is thoruughly 
wetted. 

(6) This section does not apply to 
knitting, classing or warehousing oper- 
ations except that employers with 
these operations, if requested by 
NIOSH, shall grant NIOSR access to 
their employees and workplaces for ex- 
posure monitoring and medical exami- 
natfons fur purposes of a health study 


